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How the new UNION car-retarder 
system works — Pier 18 has two coal 
dumping systems and both use the same 


ation of the North dum; a loaded coa 
car leaves the Nort! wing house, ro ers 
nm in n oT rder i its control 


speed 


inert retarder No. 4 
pushes the car up the slop. 
where it is stopped by retarder No. 5. Coal 


The 
off the dumper. It goes by gravity througl 
a kickback and spring-switch combination 


next full car pushes the empty car 


yard. Followiu rough the oper for return through retarder No. 2 to the 


rolls on to the “barns } ti pped survey 
control machine. He has loudspeaker com 
munication with the thawing sheds, the 


| to the dumper 


is then dumped into a barge 


building 


empty yard. Controls for the power retard 


switches are incorporated in a 


machine housed in a new tower 


One operator in this tower 


s the operation and operates the 


control cabins on the dumpers, and the 


Fast, low-cost coal handling 
results from Automation at Pier 18 


d of New Jersey 
nized its coal 


Pier 18 Jersey 


the 
moving fron 
empty yard. Form 
quired a crew of car riders and was a 
costly and hazardous operation. 
Now, the job is handled quik kly 


und economically through a 


of UNION Electro-Pneu 

matic Car Retarders. Operating costs 

have been greatly reduced, and coal 

is promptly loaded for shipment by 

rge to New York and New Eng- 
nd areas. 

What is your materials handling 
problem? If it involves many car- 
loads of coal, ore or other products 
let us show you what can be done 
with automatic car-retarder systems 
to increase efficiency and reduce 
costs. Write for information 


YY UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY aoe 


NEW YORK PITTSBURGH 


SWISSVALE, PENNSYLVANIA 
CHICAGO SAN FRANCISCO 
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MINE BELTING 


STRONGER SCANDURA Gold Line Mine Belting—acceptance des- 
ignation “Fire Resistant U.S.B.M. 28-1”—is more pro- 
LIGHTER ductive because it stays on the job longer without 
MORE DURABLE expensive repair. Solid-interwoven, SCANDURA takes 
a beating without tearing or ripping. With no plies to 
moves more tons separate, this great belting is highly flexible—small 
pulleys can’t damage it. Lighter, less bulky SCANDURA 


—more years trains perfectly, troughs naturally whether empty or 
loaded, has two top sides—thanks to its polyviny! impact 
cushion on both faces. © Talk belting with your National + EF 
,. Mine man .. . then let SCANDURA Gold Line speak 
’ for itself! 
_ 





. . 
—_— a. National Mine 
| Service Company 
Manufactured in 
CHARLOTTE, NORTH CAROLINA 

by } 
SCANDINAVIA BELTING COMPANY \ J 

Offices: Newark |, W. J j 


564 Alcoa Building + Pittsburgh 19, Pennsylvania 


All-Stete Division Aathrecite Division Ashiend Division Semeco Divisies Clerksoa Division Greensburg Division 
Logan, W. Ve. Forty Fort, Pe. Ashland, Ky Seckicy, W. Ve. Moshville, Greensburg Pe. 


Kent ucky-Virginie Divisios Westere Kentucky Division Whitemen Division Mountcineer Division 
Jenkins, Ky Modroaville Ly indian, Po Mborgentewa, W Ve 











Exclusive Distributors for the Mining Industry 
East of the Mississippi 
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You can get significant dividends 





in maintenance savings by using a... 


Texaco Simplified 
Lubrication Plan 


Plan can reduce lubricant inventory and improve 
lubrication. It can mean more productive man- 
hours, less repair costs, less time lost. 


If you are using more than six lubricants for your 
major lubricating jobs, chances are your mainte- 
nance costs are a lot higher than they should 
be. Storage problems, handling costs, and the 
dangers of misapplication are often costly results 
of stocking more lubricants than you need. 





Texaco Plan cuts number of lubricants needed. 
Specifically tailored to your operation by your 
local Texaco Lubrication Engineer, this new 
plan can cut your requirements down to no more 
than six lubricants for all your major mainte- 
nance needs. Yet the Plan is simple to put into 
action; it’s quick; and above all, it can save you 
a significant amount of money. 

How the Texaco Plan works. The Texaco Sim- 
plified Lubrication Plan is based on a proven 














combination of multi-purpose and specialty 
lubricants—varied to meet your particular 
requirements. For example, Texaco Multifak 
might be recommended because this versatile 
lubricant will serve effectively on practically any 
grease job. It “stays put” in the most severe 
service, and gives excellent protection against 
contamination and corrosion, through a wide 
temperature range. For solving special problems, 
like lubricating track rolls for example, your 
Texaco Lubrication Engineer will recommend a 
specialized product like Texaco Track Roll 
Lubricant. And so on. Your Texaco Lubrication 
Engineer is well qualified to insure that each of 
your lubrication needs will get the best in mod- 
ern lubrication with the minimum number of 
lubricants 


LUBRICATION I 


PARTS. INVENTORY. PRODUCTI 





Get the full details. Your local Texaco Lubrica- 
tion Engineer can give you complete information 
on the Simplified Lubrication Plan. Just call the 
nearest of the more than 2,000 Texaco Distribut- 
ing Plants in the 48 States, or write: 


The Texas Company, 135 East 42nd Street, 
New York 17, N. ¥ 
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IN ALL 
4 48 STATES 


A MAJOR FACTOR IN COST CONTROL 


DOW NTIMI MAIN 


NANCE 
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ACTION ...an ordinary tire quit on the job 
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U.S. ROYAL 2225.0 TIRES 


New solid tires end downtime...ride softer 
...outwear pneumatics as much as 3 to 1! 


The record shows these great U.S. Royals have moved millions of 
tons with no downtime due to tire failure. They just can’t fail from 
ruptures, cuts, bruises, air loss. In addition, they ride softer, give up 
to triple the wear of pneumatic tires, at no extra cost. For increased 
coal output, greater operating economy, change over to U. S. Royal 
Mine Cushions on present equipment...specify them on new 
equipment! 


Write J. A. Watson, Mgr., industrial Tires 
© 
US United States Rubber 
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serves these 
open-pit mining needs 


. Exclusive PaH MAGNETORQUE® and ELECTRONIC CON- 
TROLS put this 8 yd. PaH 1800 Electric Excavator far out in front 
for daily output in open pit mining operations. 


loading 


in a wide range 
of capacities 








This 2% yd. PaH 955A is stripping overburden near Clarks- 
burg, West Virginia. It is equipped with exc/usive PaH 
MAGNETORQUE® Electric Swing which provides smoother, 
faster swings—without friction—without wear. 





THE rp. H4) LINE: 


Electric Excavators from 3% through 10 cu. yd. 
Power Excavators from 4% through 4 cu. yd. 
Truck Cranes from 10 through 70 ton capacity 





HARNISCHFEGER 


PaH Independent Planetary Boom Hoist contributes to the effi- Construction and Mining Division 
cient operation of this 20-ton PaH 255A-TC. Boom lowering is Milwaukee 46, Wisconsin 
always done under power in handling materials at this mine siding 

in McDowell County, West Virginia. 
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CINCINNATI MINE... Leaders 


in the Design and Development of Chains 


and Bars for every type Mining Machine 


INCINNATI MINE offers the most complete line of CHAINS, BITS and BARS SPECIALISTS 
for CONVENTIONAL or CONTINUOUS MINING MACHINES for all cutting InN 
conditions. “CINCINNATI” is also recognized as the leader in research, design 
and practical application of this equipment. This leadership is based on COAL CUTTING 
35 years of EXPERIENCE AND SPECIALIZATION .. . backed by highly trained 
personnel with a sincere desire to better serve the Industry. EQUIPMENT 


FOR 
35 YEARS 








Cincinnoti Cutter Bor Assembly Avoileble For Any Cutting Job 


<— 


REPRESENTATIVES 
AT YOUR SERVICE 


FRANK ARMSTRONG 
Kenilworth, Uteh 
TYPE 185 weed on Joy Continveys : CARLSBAD SUPPLY CO 
Mining Mochines where flonges ore Corlsbed. New Mexico 
NOT required. Chain features o SERIES GORMAN'S LIMITED 
OF SELF CLEANING DEVICES Drumheller, Alberto; Edmonton, Alberto, Conode 
w M HALES CO 
Chicago. Il! , Denville, I; Hillsboro, ii! 
Benton. til West Frankfort. i! Madisonville My, 
STANDARD KERF TRIMMING CHAIN - HUNTINGTON SUPPLY & EQUIPMENT CO 
Huntington. W. Ve 
F_G. LICENCE (PTY) LTO 
Durban South Africa 
McCOMB SUPPLY CO 
Herlen. Ky Jetlice. Tenn 
PENN MACHINE CO 
Johnstown, Pa, Pittsburgh. Poa 
SOCIEDAD IMPORTADORA DEL PACIFICO LTDA 
Sentiogo, Chile 
E S$ STEPHENSON & CO LTO 
Holifox, N. $.. Ceneda; St. John. N. B.. Conode 
J.T. SUDDUTH & CO. INC 
Birminghom Alo 
UNION SUPPLY CO 


for use on boring type Continuous 
Miner. Sturdy, rivetiess type con 


struction 


CINCINNAT! DUPLEX CHAIN AND BIT is recom 
mended for moximum cutting efficiency ond for use 


on oll types of cutting machines 


TIPPED BIT. Where cutting 


sble, it is undoubtedly 


ni. CINCINNATI MINE MACHINERY CO. 
CINCINNATI 25, OHIO 





from 


Ingersoll-Rand 


1! Broedwoy, New York 4, NW. Y 


It's the sensational 


ROOF BOLTING 
STOPER 





with built-in JET SUCTION 
and PRESSURE DISCHARGE 


y rete VACUJET dustless stoper, Ingersoll- 
ected the first practical solution to the 
for roof bolting and other 
ms. It’s the only stoper that 
u all these important advantages 
Strong Suction Power — vacuum-produ 
ir backhead. Car ir t 
Dust Discharged Under Pressure — : 


rr « + 
Try a 


Low-Cost Dust Collector — a 


ed Ewer 
Quieter Operation — : 


Highest Drilling Speed — 


Leng peta 


Lower Bit, Rod and Shop Costs — tapered 


COMPRESSORS + CARSETS BITS + ALLOY RODS + HYDRA-BOOM JUMBOS 
HOSE «+ JACKDRILLS «+ IMPACTOOLS 





PORTABLE, 
DURABLE, 


ECONOMICAL 


...ALCOA ALUMINUM PIPE 


FOR TEMPORARY WATER SUPPLY, 
DRAINAGE, COMPRESSED AIR, 
STEAM OR FUEL LINES 


When portable piping plays a major role in keeping your opera- 
tions on the move, specify light, strong ALCoa® Aluminum Pipe. 
Here’s why: 


PORTABLE . . . One man can easily handle several standard 
lengths of ALcoa Aluminum Pipe. Small crews can quickly and 
easily lay long lines of pipe. Pick-up and relaying is easily accom- 
plished to keep pace with moving jobs. 


ECONOMICAL... Handling by small crews means low laying 
costs. Long service life adds extra savings. 


DURABLE .. . Rugged ALcoa Aluminum Pipe stands up well 
under heavy abuse. And it’s highly resistant to corrosion under 
the most severe conditions. 
Operating efficiency of Atcoa Aluminum Pipe is excellent 
. same friction factor as smooth drawn tube of other metals 
insures low loss of head. 


AVAILABLE . . . ALcoA Aluminum Pipe and quick couplings 
of aluminum are immediately available through a nationwide 
network of distributors. You will find them listed under “Pipe” 
in the Yellow Pages of your telephone directory. Check your 
nearest distributor for detailed specification data. Or mail the 
convenient coupon. 


Aluminum Company of America 


925 Alcoa Building, Pittsburgh 19, Pennsylvania 
Please send me your free booklet describing portable piping of Alcoa Aluminum. ALCOA 


! | t tabi ipi i i 
need low cost, portable piping for the following services: | ALUMINUM 





ace mwe comeens OF mee ce 


a? 


"ALCOA THEATRE” 
Exciting Adventure 
Alternate Monday Evenings 
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for the file of COAL 
PREPARATION 
MEN 


When Experience Counts... 
Count on Heyl & Patterson 
for: 


If j 
H & |} 
reparation methods is available fo 


furnishe mn a turn-key Dasis, a “tal 


BRADFORD COAL BREAKERS 
The H & P Bradford Coa! Breaker functions as a 
ary coal cleaner, and as a 
move tramp iron and other 
from the raw coal. Its effi- 
is the answer to problems 
mechanized mining 


H & P WET CYCLONES 
makes it possible to speak 
sharp classification, and 
in terms that make the 
l economically attractive 
i few square feet are required for 


on 


REINEVELD FINE COAL DRYERS 


The performance of this machine has changed the 
basic thinking of what can be expected of cen- 
trifugal drying. Its outstanding advantages are 


high capacity, low cake moisture, and greater re- 


For complete details, 
consult with a 
Heyl & Patterson 


sales engineer. 
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Serving 
the — 


Industry 


seece 18687 “6 Beer 


Mayb & Pallirson 


BROCHURE 557—YOURS FOR THE ASKING! 


covery of fines. Low operating and maintenance 
costs of this reliable centrifuge have been proven 
time and time again. 


H & P FLUID BED DRYERS 


Another H & P accomplishment that contributes 
to economical production of uniformly dried fine 
coal. Dryer has no moving parts in the heat zone 
which eliminates major source of maintenance 
costs. It has a high capacity handling up to 3 TPH 
for each square foot of grid area. 


COAL LOADING AND UNLOADING EQUIPMENT 


H & P is an acknowledged leader in the field of bulk 
material handling. This includes rotary car dump- 
ers, barge and boat loaders and unloaders, coal 
lowering wells and other storing equipment, as well 
as specialized coal and coke handling and conveying 
equipment. 


Royb & Fi 





EDISON R-4 ELECTRIC CAP LAMP—Brilliant, unfailing beam 
gives miners the light they must have to work mechanized equip- 
ment at its greater capacity, safely. Rugged construction provides 
dependable service shift-in, shift-out, for years. EDISON PER- 
MISSIBLE ELECTRIC TRIP LAMP—lIllumination at every angle. 
High wattage provides great visibility. M-S-A MINE LIGHTING 
SYSTEM—U.S. Bureau of Mines Approved. Cuts down accidents, 
increases coal output. Provides dependable lighting with instant 
start circuit that is safe under any and all conditions of ventila- 
on IN gaseous mines. 


fete] TL'h, tie? wale), b-) 


M-S-A MINEPHONE—Sends dispatcher’s orders instantly and 
simultaneously to all motormen, who can receive and reply while 
trips are in motion. This clear, two-way voice communication 
keeps trips moving, minimizes waits on sidings. Repair needs are 
relayed in seconds. Over-all safety is improved because one 
message alerts all personnel at once. 





ROCK DUSTING 


M-S-A BANTAM 400 ROCK DUST DISTRIBUTOR—Discharges 
30 Ibs. per minute through 400 ft. of hose, or 100 Ibs. per minute 
through 25 ft. of hose. Available now as self-propelled unit. Low 
height makes it ideal for low coal application and for transporting 
on any belt or pan conveyor with 16-inch clearance. Also used 
for fire fighting and wet dust application. M-S-A SLURRY ROCK 
DUST DISTRIBUTOR—With one 400 Ib. batch of slurry you can 
rock dust 80 linear feet of mine entry with this machine. Takes 
four minutes to mix slurry. Tank capacity is 42 gallons. Dis- 
charges 80 lbs. per minute through 600 feet of hose. 


METHANE DETECTION 


M-S-A METHANE ALARM—Continuously samples air at working 
face. Flashing red light warns miners of hazardous concentra- 
tions. Automatic; portable; can be mounted. M-S-A METHANE 
RECORDER—Continuously charts methane concentrations in 
return air. Accurate safety check against unusual gas conditions. 
Serves as guide for regulating volume of air to maintain proper 
and economical ventilation standards. Records, and gives visual 
and audible warnings. M-S-A—WOLF JUNIOR FLAME SAFETY 
LAMP—Dependable, steady flame, guarded by improved venti- 
lation. Easy-to-read graduated chimney. M-S-A METHANE 
DETECTOR W-8—Instant, accurate reading of methane. Ideal for 
spot checking. Light; portable. M-S-A METHANE TESTER TYPE 
M-6—Pocket sized unit. Indicates methane as low as .2%. 


When you have a safety problem, M-S-A is at your service. 
Our job is to help you. 


Edison R-4 Electric Cap Lamp M-S-A Mine Lighting System 


wl 
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M-S-A MinePhone keeps h 
“Y 


M-S-A Bontom 400 Rock Dust Distributor 


M-S-A Slurry Rock Dust 
Distributor 


M-S-A— Wolf Junior 
M-S-A Methane M-S-A Methane Flame Safety Lamp 


Alarm Recorder 
oo y 4 ™ 


M-S-A Methane Detector W-8 M-S-A Methone Tester Type M-6 





tonnage output with 


RESPIRATORY PROTECTION 


M-S-A SELF-RESCUER—Emergency breathing protection ag 
carbon monoxide, smoke. Light: comfortable. Individual carry- 
ing case or cache assembly for underground storage. M-S-A 
DUSTFOE #66 RESPIRATOR—-L ig'it: compact. Approved breath- 
ing protection against dusts. Maximum vision. M-S-A CHEMOX 
—Complete breathing protection in any atmosphere. U.S. Bureau 
of Mines Approved. Generates own oxygen supply from replace- 
able chemical canister. Light (13% Ibs.). M-S-A McCAA TWO- 
HOUR—Ideal for rescue work, fire fighting. Complete breathing 
protection for minimum of two hours. Now available with full 
facepiece. U. S. Bureau of Mines Approved. 


HEAD PROTECTION 


M-S-A COMFO CAP—Combines light weight with complete head 
protection. Low crown design for low coal mining. Well bal- 
anced; durable. M-S-A GLASS FIBER HAT—High pressure 
molded for strength; smooth contours deflect falling objects. 


Available in red, white, yellow, green, blue, gray, black. 


FIRST AID EQUIPMENT 


M-S-A UNIT FIRST AID KITS—Complete assortment of Unit “D” 


package dressings. Each package wrapped In cellophane Steel 


case. M-S-A EMERGENCY FIRST AID OUTFIT—For storage at 
working face. Contents selected to provide aid for practically 
every mining emergency . . . kits, splints, stretcher, blanket: etc 
M-S-A MINER'S FIRST AID CABINET—Supplied with n 


dressings and equipment for mine hospital or dressing station use. 


ARTIFICIAL RESPIRATION 


M-S-A PNEOLATOR—Completely self-contained artificial res- 
piration device. Supplies oxygen under intermittent positive 
pressure, automatically. M-S-A PULMONARY VENTILATOR— 
Effective intermittent positive pressure for the treatment of 
many respiratory disorders. Provides complete respiratory tract 


distribution of aerosols. 


M-S-A MINE FIRE TRUCK—Designed for mobility and fast hook- 
up. Lets you fight fires fast. Rugged, low-slung, all steel. 5-inch 
treads for easy maneuverability. Painted bright yellow enamel. 
Combination fog and straight stream nozzle is standard equip- 
ment. Top of tank contains storage capacity for 800 feet of 
2-inch M-S-A Fire Hose. 


MINE SAFETY APPLIANCES COMPANY 
201 North Braddock Avenue, Pittsburgh 8, Po. 
At Your Service: 76 Branch Offices in the United States 
MINE SAFETY APPLIANCES CO. OF CANADA, LTD. 
Toronto, Montreal, Calgary, Edmonton, Winnipeg, Vancouver, Sydney, N.S. 
Representatives in Principal Cities in Mexico, Central and South America 
Cable address: “MINSAF” Pittsburgh 


increased safety 


M-S-A Dustfoe #66 
Respirator 


M-S-A McCoo Two-Hour 


Oxygen Brecthing Apporctus 
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M-S-A M-S-A Gloss Fiber Hot 





rst Aid Cobinet 








M-S-A® products help mine operators gain greater production, 
increased safety. And MSA's complete mining area coverage 
pays off in efficient, localized service. Complete bulletins on 
each of the above items ore available. Or, if you prefer, we 
will send you our 182-page catalog. Write or call. 











MORE TONNAGE PER UNIT 
: t's } protect 














SUN’S NEW 740A-EP GREASE 
HELPS YOU GET MORE TONNAGE 


Sun’s New Prestige* 740A-EP Grease is 
an all-purpose, semi-fluid, mine-machine 
lubricant. It pours readily, even at the 
lowest operating temperatures, and does 
not thin out excessively up to 200 F. It is 
water- and heat-resistant, has extreme- 
pressure properties, and gives excellent 
rust and corrosion protection. 


When you use 740A-EP you... 


«mine more coal, because you can run 
longer without shutdowns for inspec- 
tion and maintenance. 


* cut operating costs, because parts last 
longer. 


* simplify lubrication, because you can 
use 740A-EP in place of two or three 
specialized lubricants. 


* vse less grease, because 740A-EP stays 
put. 


* increase safety, because you get no ex- 
cessive drippage. There’s no need to 
worry about fire hazards and danger- 
ous footing caused by gear oil slicks. 


These days, when every miner is looking 
for ways to boost tonnage, but not his 
costs, a product like 740A-EP is espe- 
cially interesting. Want to know the rest 
of the story? Call in your Sun man, or 
write to Dept. CA-7. 


to and Montrea 





ONLY TWO LUBES FOR ALL UNDERGROUND NEEDS 


By using a single Suntac hydraulic oil and Sun's 
new Prestige 740A-EP Grease, you can handle 


ul “ort . S cut 


Gili Of your Gauy t 


2 
your oil losses 


reduce your oil inventories 





INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY puitaveteuia 3, Pa. 


Sun Offices in coal country 


City Telephone City 
Allentown, Pa. Hemlock 4-9531 Exeter, Pa. 
Brownsville, Pa. Stete 5-7400 Greensburg, Pa. 


Chicago, Ill. Herrison 7-2562 Huntington, West Va. 


Cincinnati, Ohio Garfield 3930 Indianapolis. ind. 
Columbus, Ohio Broadway 4-1158 Johnstown, Po. 
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Telephone City Telephone 
Olympic 4-6795 Lovisville, Ky. Clay 5526 
Greensburg 5600 Pittsburgh, Pa. Sterling 1-1252 
Huntington 9158 St. Lovis, Mo. Chestnut 1-2191 
Humbolt 1354 Wheeling, West Va. Wearwood 148 
Johnstown 33-2111 Youngstown, Ohio Sterling 8-508! 





AMERICAN PULVERIZER COMPANY 


Originators and manufacturer of 
American Rolling Ring Coal Crushers 


1275 Macklind Ave., St. Louis 10, Mo. 
STerling 1-6100 


REPRESENTATIVES 


Atlanta 3, Ga., J. B. Frescoin, 716 Walton Bidg 
Buffalo 2, N. Y., R. E. Perry Compony, Hodge Bidg., 360 Delewore, 
Phone: Cleveland 5084 


, Mayer and Oswald, inc., 497 S$. Dearborn, Phone: HAr- 


Cincinnati 37, Ohio, W. W Baerbaick and Associetes, 7719 Reading Rd., 
Phone: POpior 1-1654 

Cleveland 18, Ohio, Alon Moore & Co., 3291 Meyfield Rd 

Dayton 2, Ohio, W. W. Boerbaick and Associotes, 127 E. Second St., 
Phone: BAidwin 3-7652 


AMERICAN AC TYPE CRUSHERS 


Copocities up to SOOTPH. Ex 
tensively used fo: the reduction 
of ROM and lump coc! to 
commercial screenirgs ond 
Stoker sizes. Operctes at slow 
power sov.ng speed gives 
positive size control with o 
minimum of fines. Size of end 
product con be voried by ex 
te-nal adjustments of grinding 
plote ond d:op coge 


Detroit 8, Mich., Beltcire-Drissen, 2055 W. Grand Bivd., Phone: TY'er 
8-1142 

Keonsas City 12, Mo., W. C. Carolan Inc., 612 West 47th St., Phone 
Jetterson $505 

Knoxville, Tenn., The Alfred Halliday Co., inc., P. O. Box 3272 

Little Rock, Ark., The Alfred Holliday Co., inc., P.O. Box 3272 

Los Angeles 13, Colif., W. F. Huff and Co., Subway Terminal Bidg.. 417 
Sowth Hill St., Phone: MAdison 6-4855 

Lowisville, Ky., Alfred Holliday Co., Inc., P. O. Box 756 

Memphis, Tenn., The Alfred Holliday Co., Inc., 1482 Madison Avenue 

New York 17, MN. Y., Mowerd L. Hill, 101 Pork Ave., Phone: MUrrey 
Hill 5-5195 

Pittsburgh 1, Pa., Titzel Engineering & Equipment Co., 
Phone: ATlantic 1-0215 


260 42nd St. 


Only Americon Crushers hove 
the patented Rolling Shredder 
Rings which split coo! insteod 
of crushing it, thereby pro 
ducing ‘ess fines 


ao ennife 
WY’ 


Rings cre mode of mongorese 
steel ond cre reversible to 
give double weor 








WC & WS SERIES 


Mode in 9 sizes with capacities 
wp to 188 TPH. Very compact 
—mokes ideal instaliction ot 
mines of in yords underneoth 
cool bin. External sdjustments 
of Grinding Plate ond Adjust- 
able Drop Coge permits tailor 
mode sizes to the trucklood 


AMERICAN “S” TYPE CRUSHERS 
Mode in 8 sizes with copoci- 
ties wp to SOOTPH for the re 
duction of ROM ond lump coc! 
to Screenings. Also used for 
crushing Middlings ond Pick 
img toble refuse 








HEAVY DUTY "S” TYPE 


Mode in 4 sizes, with capacity 
wp to SOO TPH. This Heovy 
Duty “S” Type Crusher reduces 
ROM Coal, gob, rock, siote 
sulpher bolls etc without 
oversize ond eliminctes the 
need for pickers. Poys for it- 
self im short time in sovings 
of lebor ond recovery of coc! 
imbedded im impurities 


SAMPLE CRUSHERS 


Made in two sizes with cope 

cities up te 2000 Ibs. per hour 
Sempling hopper gives o 5%- 

10%—15%—20% Semple of 
The Semple—for lerger cope- 
citees we recommend the Amer 

icon “WC” or “13” Series with 
copocities up to 12 TPH 





COMPLETE LINE 

From large tonnage crushers with capacities up to 
8O0TPH to Coal Sample Crushers, in a wide range 
of models and sizes, all custom designed to fit 
your specific operation. 


EXPERIENCE 

American has manufactured reduction equipment 
exclusively since 1908. American Rolling Ring 
Coal Crushers are in use all over the world and 


are famous for their dependability, low operating 
cost, and high output of uniform product. 


ENGINEERING SERVICE 

The Engineering Staff and experimental labora- 
tory of American Pulverizer Co. provides a valu- 
able service for analysis and recommendations of 
the proper type and size crusher for your opera- 
tion. 
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THERE IS A KENNAMETAL* BIT 
FOR EVERY MINING OPERATION 


7 


Cutter Bits 


L_ == _ 
—_ 
—4 
, 


Bits for Auger Drilling 


. 4 
Bits for Roof Drilling a : ‘S » 
. me 
Tt a < of) “4 
ae ~ 


IT WILL PAY YOU er m/l 
TO TRY KENNAMETAL BITS 


IN YOUR MINING OPERATIONS 





























KENNAMETAL MINING TOOLS 
for cutting... for drilling 


no other carbide lasts so long . end result of the quality of the bit through each complex phase of re- 


needs so little reconditioning Kennametal! bits are always of top fining the ore and of manufax turing 
keele strai ™ iniform quality because Kennametal! 
ittle strain on equipment... . 

—s 9 is able to maintain constant, rigid 


costs so little per ton quality control of every step in the 
Tool performance is measured best production of tungsten carbide bits 
; mine 


* KENNAMETAL 
~ ... Pattmars in Progress 


rademark 


Q 
* 
o 


by the bit cost per ton. (ost is the from the moment ore is m1 





AVAILABLE 
A KENNAMETAL BIT 
FOR EVERY MINING NEED 


THERE IS A COMPLETE LINE OF 
KENNAMETAL CUTTER BITS, 
DRILL BITS, ROOF BITS, 


[2booe L, 


- 


Style U7R Style U8 Style U7RAB Style U7T 


Style DB 


=~ 


Style FDC yy Style FDL 


Style U3RA 


( gam 
Style DL - Ob 


- 
< 


er 


Style DK 











KENNAMETAL Cutter Bits 


KENNAMETAL M 


ted 

















_ 











KENNAMETAL Roof Drill Bits 


ng Bits and the 


make possibDie 





neta! 
grades tor this service 
ind torque to get holes througn 
iardness and toughness with- 

itting edges Water ports are pro- 
LS used For more 


nametal Rock Bits 














KENNAMETAL SPECIALTIES AND ACCESSORIES 


KENNAMETAL KENNAMETAL Bits for Overburden 
Pinning Rods Augers Drilling 


These Pinning Rods These iugers are made 

are of special design | quality steel available, givi: - prov 
to make roof bolting great strength and maximun speed i 
more practical wher- hard rock 
ever standard drills 
are used. Generally, 
the rod shanks are of : 
the twist type to fit : styles ol 
regular Kennametal ; | ind sn 
Driv e Sockets but ; | diameter 


1¢@ ex 
ir 
ance to bending. L 
greatly increased by flan irdet The Kennam 


three-pronged bit 


ing during fabri 


square and other while 
types are nu ade for 
special applications 
Usually six inches of 
s« roll is pr vided at 
the bit end of the rod 





- -~-~ ~ 


<_—s* vr a a ey ee > 


T a 


— . hreaded Auger 
Style PR-13 Style PRF-13 


eC 


Twist Shank Augers 








PR Rods with 
Twisted Shank Ls) - : 
. _ %* x” 2" 2%" 
Rod Length Cat. No. Asa. Ve"en. "sa. | % 00 Mg" Hex. "hy" Hex 
2 PR 13-2 3 AlS-3 Al4-3 816-3 8816-3 20-3 24-3 
pe 13-3 4 Al3-4 Al4-4 816-4 6816-4 20-4 24-4 
pa 13-4 | Sh AlS-S AN4-5 816-5 8816-5 20-5 624-5 
oa 13.8 6 Al3-6 Al4-6 816-6 8816-6 20-6 24-6 
an aaa 7% A397 Al4-7 816-7 8816-7 H20-7 24-7 
- Al4-8 816-8 8516-8 20-8 624-8 
PRE Rods with ? 816-9 8816-9 20-9 24-9 
1%" Squere Shank D ft 816-10 8816-10 H20-10 624-10 
Rod Length Cet. No. 
2 | PRE 13-2 - : + dil tas 
3 PRE 13-3 
4 | PRE 13-4 
5 | PRE 13-5 
6 PREF 13-6 


























i 








PRSB Rod (Extension) 
“A” Squer kk 
" ~ — Snap-Button Shank Augers inmousTtTeay a 


ae ee eee toe poe] | | <> KENNAM EI AL 











2 PRSB-2 $813-3 5813-4 
$814-3 $a14-4 - : 
: a $816-3 $816-4 . j 


sero | aoe [2 | w } 














5824-3 | 3824-4 














Jther lengths in 6 multiples available vailable S R 
tyle S- 7 
All types available with no scroll on request z men beftene y B SOC Ke 


YOUR KENNAMETAL REPRESENTATIVE IS LISTED IN THE CLASSIFIED 
TELEPHONE DIRECTORY UNDER “MINING EQUIPMENT AND SUPPLIES” 





For Better Mining Today .. . 


WHETHER DEEP, STRIP OR AUGER, the 


al mining is keeping the 


erridir 
I Mung &£ a: if} 


loaders strippers—w king 


100 of the time as 
all echelons of 


inagement down and including 


pit boss, as well as engineers 


staff men. With this as the key 


4 


r 


pit r a mine takes 
fo xg 
Establishing Production Standards. 


ntir 


wir 
' miner with a rated cay 
agline rated at 1,000 
that much 
ut? Obviously not, but there 
ich can be arrived at f 


Tyli thor 
mICatIoONn 


‘pl 
sat it is 
in efficiency 
or more in total 
ive been achieved in this fashion 
2. Synchronized Operation. Wher 
ent units work ] ] 
perative. A cutter 
: r a drill 
f } 
wage bill remains the same 
the cost. Balance betweer 
ng the working efforts of 
matter of tact, two f 
ujor goals in industrial engineering 
3. Performance Records. The need for r 
ry. but whatever the variation. 
onthly records finally 
’ : + 


Getalied enough s 


an be compare j 
performance of 
ments—or better 


Delay cords 


4. Traine t 
mal thoug!l 
} ype, particularly t 
needs for maintenance and ther 
lls. But even without formal in- 


the alert supervisor, who will als: 


for 


be the better for trai: 
instilling good work habi 
for safety 
5. Rated Voltage 
nameplate rating not 
ment, particularly DC; it 
ire attitude among crew nu 
n more trouble and higher 
v tage at the machine me 
vital factor in performance j 
6. Expert Machine Care. Low cost today d 
m keeping Im nming 2 I 
tinme as 
Stoppages resulting 
as much in idle time 
lled or 


lied reven 


preventive 
7. Supplies Whe 


, attent 


mn Needed. 
CUTINM {UU 


ne they are needed 


8. Transportation When Needed. Whether 


7 
. 1 spol : ; 
noving al OF pou, part 


equipmer 
continuity’ 
d cthon 
9. Incentive. A powerful n 
most in eff rt and ] 
Im form 
ve-average 
for extra tons | 
other incentives of an intangible, though 
potent, nature. Suc h things as merely pointiz 
rew standing, with 
OF appropriate 
usually can stimulate 
marked degree, with 
on production and cos 
10. Safety Always. Last but 
least in any set of principles 
mine or section is constant empl 
The payoff comes from not 
cident costs but from the 
methods are efficient methods 


minded met better producers 


The Coal Age Mining Guidebook 


AGAIN EXTENSIVELY REVISED and 
brought up to i with new methods and 
] lev <d in the past year, this 
1958 edition of Coal Age Mining Guide- 
book and Buying Directory brings the follow- 
ing services to men engaged in coal mining 


equipment 


r their responsibility 
1. Practical, down-to-earth, up-to-date and 
continuously useful data on basic principles, 
modern mining practice, and modern equip- 
ment and materials. 
See General Index, p 3, and detailed indexes 
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of the material at the start of each division 


2. Specia! data on equipment, materials and 
services offered by manufacturers. 

See Advertising Section Index can be 
found inside the back cover 

3. Where to buy equipment, materials and 
services. This service is arranged by products 
and includes trade names. 

See the Buying Directory beginning 
185 of this issue. In addition, a list of sales 
offices and representatives of advertisers in this 
issue, arranged by states, starts on p 301 





studies and methods revisions 
t C t | the major variables such things 
OSs on Tro downs and changes in equipmet 
onditions. What 
will a new machine d 


the guesswork out t buy 


either buying a unit that will 


xls and 


The Industrial-Engineering Concept—W hat it is and anit 
benefits r ta 
because f lack of definite 


on results 


the necessary 
how to organize to put it into effect, including selec- 
tion of personnel. 
Organizing for Control 


Adoption of the st-control princi; 


Time Study and Methods Revision—Taking and 
compiling time studies; establishment of standards: 
the how and why of methods revision. 

Incentives—W hat they are and are not: how to set up to 
make 


Control Methods— Production and delay 


incentives work. 


reports: the 


budget as the final control step. 


Organizing for Control 
Management approach . . . Personnel selection . . 


man’s role 


Data Collection 
Time-stady and its elements 


Determining Standard Times 


Converting recorded times .. . Fatigue allowances . . . Machine 


and man pacing 


Methods Revision 


Preliminary study ... Arriving at revisions 


Incentive Systems 


Basie considerations Payment methods Standards 


review 


Cost Control 
Production and delay reports 


Budgeting 


Budget goals and systems . 
s don it 


jualified sp 


ctiveness of ind 


ABILITY TO CONTROL COST in tur \inir st, and uy 5 na fev -™ 
bility t keey it to a muinimu 

And ability 
ost likewise means al 

the individual sts 

al of the 


neering mcept which 


S knowledge 


ntinuously 


CONVERTING 


e experiences 
periet i 


MINING MEN 

organizations lean t 
ng men rather 

against thos 


industrial eng ctual sts 


Thus, it is 


ng in industrial engineers 


in its broadest basically the 1 


easier to instill 


form, includes the indoctrination of top approach, since it starts with il neering know-how int 
est 4] 


management in control techniques, the Polished yardsti an to train the inexperiet 
iddition of industrial engineering to th production and sider in mining. Judgment is inv 
management final control operations and the « ‘pe rienced 
The principles 


setup, the participation of certain 


yperating management and supervisors mining man with industrial-engineering 


the use , 


studies for improving cost at the face : me know-how is better able to come oser 


g standards, the 


essary 


methods 


permit the to the right answer than a man with no 


plannit Z haulage, the or- 
ganization of shop work, the 


of the effects nonroutine 


expenditure budgets und the 


tion of | luction incentives, and the estimating mining experience. As an example, it 


setting up of control machinery, including obs on cost 


“normal” times in time-study 
is better able 


arriving at 
streamlining 


The rewards f a good industrial 


engineering approach to 


operation are 


impressive, with several organizations 


reporting cuts of 25 or more in direct 


22 


of paper work 
Forecasting of costs is another area in 
which industrial engineering can be most 
he Ipful a matter of fact 
tends to stabilize as a 


Labor cost. as 


result of time 


work, the experienced man 


man doing the job 


to judge whether the 


is working at “normal” or some other 


rate—a necessary step in adjusting t 


final times. 
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DESIRABLE QUALITIES 


l. Indoctrination of operating 


agement 


2. Selection of 


qualified 


ke 


3. Incorporation of the foremen 


the program 


H 


COAL AGE * Mid-July. 1958 


people 


Ten Keys to Effective Cost Control 





Data Collection 


man- 


into 


BASIC STEPS—Steps 
raw” times, are asically the followi: 

4. Break the operation being studied 
down into the smallest practical elements 
that can be timed. The 


safety k 
| . act 
B. Describe the elements so that they 
are recognizable by anyone familiar 
with the operation. | idition t I 


, . work 


Start 
nilir 


ipiing 


ing drilling head back 





Stop 
motion. 
C. Take the 
form on a clipboard and a stopwatch. 
A ruled sheet of paper may be employed 


When head stops rearward 


actual times, using a 


or a form may be mimeographed or 


printed for the purpose The watch 
should be of the snapback variety grad 


uated in hundredths of minutes 


Determining Standard 
Times 


Time study of a particular operation 
should be continued long enough to be 
that 
This is ne« 


only 


times are ob 
even it the 


sure representative 


tained 


essary 


methods revision, but is 


goal is 


even more important Wf an 


Incentive 
system is to De 
Some 


set up 
! will 
This is 


ms such as Dore ak 


recorded times show con- 


siderable variation especially 


true of certain perati 


ing rock, which naturally is completely 


different from 
But whether the 


sumping a continuous 


miner variation is litth 


or great the juestion becomes one of 


determining the basic time 
One method is to 
Another is to chart 


as im the 


average the times 


them by frequency 
accompanying illustration In 
this example, the most-frequent time was 
20/100 sec. The arithmetical 


been 19 


average 


would have 100 sec. The fre- 





10 


quency chart, some industrial 


engineers 


contend, automatically eliminates ab- 
normal times but at the same time keeps 
them available for inspection 

TIME CONVERSION 
tained the “av 


mental or 


Having ob- 
erage’ or “typical” ele- 


“observed” times, the next 
step is to convert them to “normal” times 
and then include the proper adjustments 
for fatigue and the man’s personal needs 
The conversion of the “observed” time 


of the 


is required 


to “normal” is one areas in which 
Normal 
pace is the working speed of a qualified 
(Many de- 


fine this as the equivalent of walking at 


accurate judgment 


operator at daywork tempo 


3 mph on smooth, level ground without 


is an example the observed time 
2 min and 
that the 
faster than the 


the observed 


a particular operation 


the time-study man co 
man is working at 10 
normal pace time is in- 
creased to 2.2 min to obtain the “normal” 


This 


gardless of the particular goal 


time essential one re 


Other- 
methods, as 


step is an 


wise, any attempt to revise 
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an example, would fail because the times 


used were unrealistic, Feing either too 
great or not enough 

It the 
in mcentive 
tion of 


vital 


goal was also establishment of 


system, accurate determina 


normal” times is even more 


since an incorrect normal will re 


sult, in one direction, in excessive earn 


in the other, in little or no extra 


ings OF 
money 


and 


with conse quent discouragement 


failure 


FATIGUE ALLOWANCES—No 
all-out for a full shift 


( onsequently tatique 


man 
can work without 
rest must be al 
nor- 
standard 


lowed for by an adjustment of the 


mal” times to convert them to 
times for performance measurement. The 
allowance varies with the job. A 
operator, for example 
an allowance of 10 while 

heavier tasks 
Next, the man 


accorded u tor 


with shovelit yy and other 


might be allowed 5 
must be 


needs for 


perso! il 
which wance of 5 


| 


mace ) if the normal 


} 


: 
usually is : 
would he 


element time was 2 i it 
increased by 15 in ne instance and 
other t 
time—a time matched t 


could keep 


W) in the achieve a “stand r 


the pace 


man up the entire shift 


Since 


out a cut of coal, include both manual 


or ‘man-paced and 
chine ~pact d : 


many operations, such as! yading 


nha hine, or ima- 
| nal 


elements and men and 


nachine are expected to finish together 


it essary to itcreas ny time 


} : 


is mex 
recorded for the 

ck the 
to the 
chine could complete a cut in 15 
of actual 
The helper 


mac im 


Sane alk wan 
nen F r example 
machine time cut after 
shoveling up loose coal and 


rk, could finish the first 


with the but he 


doing other w 
cut in 18 min machine 
other time out 
could not ke ep the 


lard set or 


would have no rest or 
ind manifestly 
the entire shift 
the rate the 
be impossible for the 
shift, so if 


would 


pact 
Thus, a stan 


machine could attain would 


man to maintain 


over the machine time was 


used it have to be increased s 
that the 


incentive system was in operation 


man uld keep up 


incentive rate 


Methods Revision 


A major goal in industrial engineering 
is the development of working methods 
that will provide the lowest cost. In coal, 
face methods are a 

When an 


gram is adopted the 


prime target 


industrial engineering pro- 
initial 


start on vision of 


aim in the 


time studies is t 


methods—and possible equipment 


to attain minimum cost. Once the revi- 


sion is completed, time study then is 
employed to see if the desired results are 
being achieved and further. to assess, if 


desired, the possibilities of new types of 


production facilities in place of those 
originally studied 
undation 


the goal, 


study therefore is the f 
Balance is 


means eliminating 


Time 
for methods study 


which in turn watts, 


particularly of men on machines r n 


each other There ure many ways 


and equipment an get 


hard to de 
termine by ordinary inspection Howeve 


and methods studies show them ip 


“ hic h men 


of balance, and which are 
tire 
promptly 

The goal in a methods study is enough 
information so that the pera 
studied step by ste] bot! 
Ideally 
be ) best mear 


with 


particular 

tion can be 

men and machines 

film strip would 

rT iking 

btained by 
/ 


sumea if 


such a study times be 


counting the frames 
specifi elemetr 


} 


: ' 
have men cer 


oveTing i 


Several types of charts 


veloped as substitutes for film strips. One 
is shown in the accompanying illustra 


It provides for parallel 
' 


work of both men and ma 
The first step is to study th 


ading u 
bre ak 


and 


this instance k 
The aim is to 


proper elements 


on the 
Ided the 


a0caed 


ni | 
plotted 
} ¥ ly<t 

een enginee,?T anaivs 1s 


n position to initi ! hods revisior 
WAITING TIME 


the exampk illustrated it will be 


ELIMINATING 


noted that there was 


“ i revision 
1 the second 


ilt of 


VIOUS 


rearrar 

7 

ines 

' meaning ti 


15*4 
be noted 


shift should increase 


he helper in parti 
2 total 


valancing Can this 


of 2.3 min even 
! standby 
the Pov time of the 

put to effective 


by revising the cy 


mit crew, be 
quently it can- 
or without changes in equipment 
Consider a 
follows 
Loader 
tional duties 
Bolter and he Ipe r 
posts to supplement bolts 
Cutter and 
hes 


unit rew 


operator and | conven- 


elper 


who als 


helper—conventional 


Driller and helper, who also load 
shoot 
Two shuttle-car operators 
Supplyman, who also rockdusts 
Beltman, who helps with rockdusting 
Boomman 


Section electrician 


Mid-July. 1958 * COAL AGE 





Method Study Chart 


£. AF AN 


ov 
Wose 

Zz of 
Wott ah 


“ pn 


LSVRRME LEONE Y RAS Se ASS 


/ 
/ 





BEFORE... 


METHODS STUDY 


’ 


Method Study Chart 








iuces t tal time for loading out a cut \ still contains significant waiting 
time, which might be further redu tud ft other unit operations 


HOW OBVIOUS REBALANCING of ! oad between operator and 
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INCENTIVE-PAYMENT PLANS 
common method of payment is the } 
for-hour straight-piece-work curve 
1% extra pay for each performanc« 
centage point above normal, or daywork 
performance. As a rule it is 

t the workers can attain ar 


mance = appr ximately 





Percent of Base Pay 





+> 


Attainable Average 


Normal 








SO 60 70 


Percent Performance 


HOW INCE PAYME 


! : KS 


NT PLANS 


‘ w , 


 instan 
| 


ind 


diffe r 


h nd i 
t effort and har r tinne ‘ lata, b nsidered 


Age, January pl pted he 300 tans achieved 


lishment of the pe ‘ yor hiy : \ if the necessary 


performance ry hi were vailable and the sé 
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REPORT OF 
SECTION EXAMINATION AND CLASSIFICATION 


it) 2 ns |!) en © es Sn 


SECTION SECTION NO. OF 
_ LOCATION FOREMAN MEN 


PLACE | CLASSIFICATIONS 



























































STD.TONS/SHIFT STD.TONS/MAN NO.CARS/SHIFT 





STANDARDS REVIEW~! ___ AVERAGE CLASSIFICATION : 








COMMENTS 





| 
TRACK OR ROADWAY | SHOOTING 








CUTTING LOADING 
DRILLING _ | CAR OR BUGGY CH'GE __ 





DUSTING | TRIP CH’GE 
GOOD 9 | 
POWER BAD 0 INT. (| SUPPLIES 














COMMENTS AND SUGGESTIONS 























REVIEW AND RATING for the esta 


VA x 


Cost Control 


, 
rtunity for 
na d llars 


obtained 
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DAILY LOADER REPORT 


, 


Shuttle Cars Used 


4/0 


4/25, 
BR 
Maximum 


ZS 


Date . Shift 
Loader No 
Shuttle-Car Hau 


Tons per Room Cut 


Section 
= 


Minimum 





© Ne ea 0 So eas 


> 





Std. Delay Allowances 
; 


Travel 


Inspection 


Lubrication 
Shuttie-Car Wait 
Normal Unavoidable 





Total 


Std. Delay Allowances 





roran 480.0 


A0.A | 


_xcts__ F 
Aa 


? 


PRODUCTION AND DELAY REPORT shown here is based on the use 


No. Room Cuts 7 
as 
175 


Tons per Cut 


Tota! Tons 


ard times and shows the money cost of delays 


Loss 


_. Hdg. Cuts — A 


13 
56 


of stand- 


Comparison of performance with 


engineered standards insures accuracy in cost control 


ifter proper standards are set up, and at 
time provides an opportunity 
with the 
This makes it possible to 


the same 
for comparing actual results 
budget goal 
pr k up losses immediately—as frequently 
us every day, in fact 

Budget 
will vary but the principles and functions 
that a 
mine is operating four sections two shifts 
a day. Two of the 
$50 tons per shift 
00. The 


und for the 


systems and forms naturally 


are asically identical. Assume 


sections are rated at 
380 and one at 
for three is 14 


This rating 


one at 
standard 


fourth 


crew 
12 men 
based on a reasonable minimum of 


and of ‘ on the 


that the units will perform at the pace 


del ivs ourse expectation 


determined as a result of time study and 
methods revision 

Management has orders or the expec- 
tation of orders sufficient for a four-day 


28 


schedule for the week in question. With 
this as the goal, the budget is worked up 
to provide for the normal labor, materials, 
power and other costs, and for certain 
special work to the extent that costs for 
the week are not seriously distorted. The 
budget then is set up along these lines 
In this instance, it is assumed that no 
If they 


being paid to foremen, or foremen and 


incentives are being paid were 


men, the wage totals would reflect the 


extra payments expected from attain 


ment of incentive pace 


11.040 
Per Ton 


Output, tons 


Section labor 

512 shifts 
Section supplie s 
Roof support, 72 shifts 
Timber, bolts, other 
Main haulage, dumping 


$11,776 $1.067 
1435 0.130 
1584 0.145 
2.043 0.185 


Per Ton 
$880 $0.080 
103 0.009 
220 ©40.020 
50 0.032 


40 shifts 
Haulage supplies 
Track, 10 shifts 
Track materials 
Pumping and drainage, 
8 shifts 
Drainage supplies 
Ventilation, 10 shifts 
Ventilation supplies 
Supply handling, delivery, 
20 shifts 
Preparation, 64 shifts 
Preparation supplies 
Maintenance shop, 
60 shifts 
Parts and supplies 
General inside, outside 
10 shifts 
Supplies 
Idle-day labor, 8 shifts 
Supplies 
Power 
Power supply, 10 shifts 
Power supplies 
Office staff 
Office supplies 
Telephone, telegraph 
Mine supervision 
Outside supervision 
Safety & inspection 
Safety supplies 
General and administrative 
Special Jobs 
Complete mainline 
extension 
Labor, 22 shifts 0.044 
Materials 0.257 
Start overcast, 4R 16S 
Labor, 6 shifts 
Materials 
Start clearing site for new 
portal 
Labor, 15 shifts 
Materials 


0.016 
0.005 
0.020 


0.025 


0.040 
0.122 


0.069 


0.125 


0.205 


0.019 
0.004 
O.O15 
0.005 
0.134 
0.021 

0.012 
0.054 
0.008 
U.N 
0.175 
0.065 
0.029 
0.006 
0.036 


O.O17 


0.004 


0.030 


0.014 


$35,595 $3.224 
The preceding is not, of course, in the 
sheet form an actual budget would tak« 
nor is it presented as a typical break 
down of Rather it is 
only to illustrate the approach 
For the maximum degree of control 
the weekly budget should 


be broken down into daily budgets. by 


items intended 


basic 


(or monthly 


activity, such 


These 


monthly 


section and department or 


as haulage or maintenance budg- 
ets, plus matching weekly or 
then 
visors directly responsible as guides 
standards for them. With these budgets 
and with supplementary production and 
; 


dis« ussed 


the super- 


and 


budgets, are given to 


loss reports, such as those 
earlier in this section, the stage is set for 
precise control, since the superintende nt 
w other manager can see each day where 
the standards are being exceeded and 
through the loss reports, the reason why 
Thus remedial action can be immediate 


Budgeting can be quite precise, in 
spite of the variables inherent in mining 
A number of companies report that they 
of actual cost 
that the 


final wea- 


can come within 3 to 5% 


in budgeting, which means 
budget is a reliable tool—the 


pon in the arsenal 


Mid-July. 1958 * COAL AGE 





The Deep-Mining Guidebook .. . 


Opening and 


Development 


Portal Location p 29 
Space requirements . . . Separating portal and 
plant ... Auxiliary portals . . . Waterside lo- 
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Water Sealing . . . Simplified liming . . . Drilled 
shafts 
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Initial excavation . . . Equipment ... Tunnel- 


ing performance 


Mine Projection p 34 
Advance vs. retreat .. . Quick coal . . . Contour 
Closed and open panels .. . 


Providing bleeders . 


development .. . 
Pillaring practice 


Entry Driving p 35 


Namber of openings . . 


. Rock handling 


. Entry-driving setups 


iall ost of labor are the basi 

d development. About $2 per 

he minimum for opening and 
exclusive of the preparation plant 
surface, while the average prob- 
$5. More important, an increase in 
for extra travel time and in other 
maintenance of openings resulting 

} 


pose a large and permanent handi- 


Portal Locations 


Locate, as a general rule, for lowest mining cost over 
life of property consistent with convenience for men and 
handling of coal and materials. 

Consider the needs for raw- and prepared-coal storage. 

Consider the possibilities of locating to facilitate pres- 
ent or future water connections, either directly by a 
plant on water or by truck, rail or overland belt from 
mine to barge-loading plant. 
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Practice Trends 


Hoisting—Slopes firmly in favor as 
the main opening or openings where hoisting 
is required. 

Slope Sinking—Loaders and convey- 
ors the major tools for belt and other 
moderate-pitch slopes. Rock loaders and ex- 
tensible belts are new units promising sub- 
stantial increase in sinking speed. 

Shallow Shafts—Outlining by drill- 
ing to decrease shooting burden and shock 
to walls a growing practice, along with 
mucking and clamshells. 


Big, Deep Shafts—Overshot loaders 
and tractor shovels powered by air or elec- 
tric motors coming to the front for mucking. 


Auxiliary Shafts—Drilling such shafts 
for handling men and supplies an increasing 
practice. 


Mine Development—Retreat systems 
now practically universal in new layouts. 
Modifications include advance on one side 
and retreat on the other, retreat within 
panels, etc. 


Number of Openings—Trend is to- 
ward an increased number where loaders are 
used with wheeled transportation, and to 
fewer where bridge conveyors and continuous 
miners are used. 


Operating Reports 


Mechanical Shaft Mucking—Overshot loader 
used in 37x14-ft air shaft. With 11-man crew sinking 
rate is 6 ft per shift. Coal Age, July, 1956, p 72 


Slope Sinking With Rock Loader and Exten- 
sible Belt—How this combination of equipment is 
used to attain rates of 4 to 10 ft per shift in 9x158-ft 
opening with four-man crew. Coal Age, November 
1956, p 65 

Drilling to Outline Shafts, Water Sealing, 
Simplified Lining—New drilling techniques increasé 
depth at which outline drilling is possible. Drilling 
also used to facilitate grouting of both unconsolli- 
dated surface material and rock layers at low pres 
sure with the aid of chemical additives. Special d 
mountable form and use of boreholes speeds lining 
Coal Age, June, 1958, p. 106. 


Drift-Mine Development—Rope belts and 
shuttle cars serve loaders in developing two new 
mines in thin coal. Workings are columnized and 
synchronized. Separate headhouses include storage 
bins for coal and rock and belt facilities for rock 


disposal. Special provisions for handling supplies are 


included in portals. Coal Age, June, 1958, p 78 
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A number of diverse factors must be studied and balanced, 
one against the other, in arriving at the lowest-cost location 
of the main opening and the main plant. Normally, if only a 
shaft or slope is required and the coal is level or only slightly 
pitching, the shaft or slope is placed as nearly in the center 
as possible This keeps haulage and travel distances to the 
minimum over the life of the property. Normally, also, other 
things being equal, the opening should be made to permit 
hauling loads on the le vel or downgrade as far as possible if 


the dip of the coal is over, say. 1% or 2 


SPACE REQUIREMENTS-—Space for both present and 
future operations should be provided in the original planning 
for the portal or portals. The needs include the following 

l. Space for parking as many cars as may be necessary, 
preferably on level or nearly level ground for easy movement 
when snow is encountered 
2. Space for coal storage either at the time the plant is 
built or at some later date Storage facilities for as much as 
a week's run or more of raw or prepared coal, or both 
not uncommon nowadays, and even where < ipacities 
more modest the trend is toward providing bin 
space tor a half to a full day's tonnage 

3. Space for expansion of the plant if desired at some 
future date, or for the addition of some type of equipment 
that might come into use at some future date 

4. Space for sludge ponds and clarification equipment if 
such equipment is installed when the plant is built. If not 
installed at that time, it should be contemy lated that it might 
become necessary at some future date 

Availability of water for plant use if washing 
contemplated is another factor that might affect plant loca 
thon and consequently dic tate a longer haul or a deepe r shaft 
or slope to permit a more economical plant location from all 
standpoints, including excavation, grading and foundations 


And since a surface haul normally is cheaper than under- 


ground, the availability of such a haul might in itself warrant 
a change from dead property center for the portal. Where ar 
urea is to be worked from several p rtals a surface haul or 


hauls to a central preparation point is the natural thing 


SEPARATING PORTAL AND PLANT—Putting the portal 
and the preparation plant at separate places may be 


better answer to the dual problems of putting the opening 
i 


the best point for low mining costs, and the plant 
id ‘ 


whe re space is av ail able for good design, ample cx al storage 


. Tr 
et 


umple water supply and so on. This fact is reflected in the 
growing number of operations where this plan has been or is 
being adopted 

Location of the preparation plant completely away from 
the mine is a further possibility. In fact, it could be located 
where water, space and other necessities were plentiful, along 
with a wider choice of transportation facilities; for exampl 
a combination of water and rail. 


AUXILIARY PORTALS—However, moving the preparation 
plant away still leaves the problem of shops, parking areas 
and other facilities. A major question is the opening or open 
ings for men and supplies Unless the terrain makes it 
possible or prohibitive in cost, the need for keeping travel 
time to a minimum has led to widespread sinking of auxiliary 
slopes or the opening of auxiliary portals at intervals as the 
mine develops to keep down underground distances for met 


and supplic s 


WATERSIDE LOCATION-—If a possibility exists that 
water transportation to market might become available, the 
reduced freight rates which it makes possible, and the com 
petitive advantage to be gained from such reduction, warrant 
a careful study to make sure that either the mine portal or 
the preparation plant or both are located so that the mine can 
avail itself of the opportunity. One factor, if the mine is away 
rom the river, is the most economical haul in relation to any 
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EXTENSIBLE BELT tea: 


svs as 


Sinking Rock Slopes 


loading machines and transport on con- 


Muck with 
veyvors in slopes designed for belt hoisting. 
Consider the 
eliminate drilling and blasting where there ix not a great 
hard such as, sandstone and 


possibilities of continuous miners to 


deal of very material, 


limestone. 


FOR SINKING SLOPES IN ROCK 


' re . 
I rerer 

18) = 
. normally w he 


Shovel, dragline or bulldozer 


ts frequet , 
Storage bin on surface 
ks. Normally, a | will pay 
Refuse-disposal and service trucks. 
Electrical substation or engine-generator plant 
Field shop 
Field supply house 
Field office, locker and change facilities. T) 
It gh iti 


i! } ine thr 


manent Dulldil erve the 


iy be erected in advance of portal development 
Fan or tubing blower, with duct or tubing. 


Water supply for wet drilling, sprinkling and general use. 
Pumping equipment, if necessary, for dewatering slop 
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OUTLINING BY DRILLING cuts 
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> 
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alternate 


} 7 
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rete Ww 
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SUPPLY-TRACK POSITION—The« 
mployved for handling men and su] 
s placed to side 


center Ho 


belt normally 
ther and the stairs in the 
ents have been employed 


the slope and putting the belt on cr 


1 coupled wi 
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, 
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Be ke vw 


or avu 
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, 
cost of sinking shallow 


th new ag 


idy-mix is avail 
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} 


oiting may De « 
Spraying with 

, 
may be done to 


t te np 


plies. Consequet i 
with the track at tl 
all other arrange- 
height of 


top of 


wever 


ssbeams over the 
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the supply track and stairs. In one instance, this double- 
decking was done to cut slope width in poor ground. 

The belt or supply track may be separated from the other 
facilities in the slope by guard rails, low concrete curbs or 
walls, or a center line of roof supports. For easy walking, 
one mine built experimental steps and had men try them. As 
a result, the stairs were built with a 6-in rise and a 24-in 
tread. 

Because of the length of time required in sinking the longer 
slopes, and also because of the long tubing runs that would 
be required, it may become desirable to erect a center 
partition, thus establishing two compartments for ventilation 
Rather than use shiplap or standard brattice lumber, thin- 
section plywood in standard-sized sheets offers economies in 
both purchase cost and cost of installation 

Methods of handling heavy inflows of water from soft 
water-bearing measures including standard grouting and also 
the use of gel-type chemicals which solidify after pressure 
injection and render the material impervious 


Sinking Systems 
Depending upon the mucking system adopted, equipment 
normally employed in slope sinking is as follows: 


HAND MUCKING 


Hoist on surface (50 to 75 hp, single drum, in most in- 
stances; same hoist may be continued in service to handle 
supply cars in regular operation 

Muck car. 

Air compressor. 

Drilling equipment. In at least one instance, a slope has 
been sunk using standard post-mounted electric coal augers— 
reportedly at a substantial saving. Normally, however, air is 
required in going through rock Hand-held or other un- 
mounted drills may be used, but their footage is lower. At 
the other extreme, a track-mounted jumbo—one or two drill 
mounts—may be employed for maximum drilling speed in 
slopes up to 45 to 50 deg even though it may be necessary 
to pull it out between rounds or provide special parking 
facilities near the face. Between are column- or bar-mounted 
drifters or sinkers, as well as newer air-leg or jack-leg units 

Roof-bolting equipment rounds out the list, unless con- 
ventional supports are employed. 

CREWS AND PERFORMANCE-—Minimum crew for such 
a sinking job probably would be approximately as follows 
these men also taking care of installation of lining and roof 
support when not engaged in regular duties: drilling shift 
two or three drillers, mechanic or electrician, and a handyman 
hoisting, supplies, etc.); mucking shift—two or three muckers, 
hoistman, truck driver and dozer operator. It sometimes is 
possible for one man to take care of all hoisting and refuse 
disposal, although normally more than one are necessary, in 
which event the truck driver, dozer operator and any others 


employed normally will handle miscellaneous duties. And, as 
noted, all men will be available for installing lining, supports 
and the like. On this basis, average advance in a 7x15-ft 
slope would be 3 to 4 ft per shift—perhaps more with favor- 
able conditions or jumbo or other high-speed drilling 


MACHINE MUCKING 

Where muck is loaded mechanically, the equipment setup 
may be as follows 

Hoist. 

Muck car or conveyor system. The latter may be chain 
equipment only, or a chain unit may be used between a belt 
unit, which eventually will become the slope conveyor, and 
the face. The latest addition to the group is the extensible 
belt. Its use is outlined later in this section 

Standard coal-loading machine, or rock loader of the stand- 
ard, overshot or slusher type 

Air compressor. 
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Drilling equipment—substantially the same as with hand 
mucking. However, where crawler loaders are used and con- 
sequently cannot be hoisted out readily it may be difficult 
to use jumbos because of interference. 

Roof-bolting equipment (unless conventional support is 
‘ mploy ed). 

PITCH CONSIDERATIONS—Pitch usually dictates to a 
considerable extent the type of loader that may be employed 
Standard or conventional loading machines usually are lim- 
ited to 20 dew or less, though the overshot unit of the track- 
mounted type can operate on somewhat heavier inclines. 
With certain types of slushers, mucking can be done at up to 
50 deg, other conditions being favorable 

The “helldiver,” though employed mostly in coal (see fol- 
lowing section on “Sinking Coal Slopes”), also may be 
adapted to sinking in rock at pitches up to 50 to 60 deg 
Incidentally, where conveyors are employed to move muck 
the practical limits are about as follows: belt 17 to 20 deg 
standard chain 30 to 35 deg; special high-flight chain con- 
veyor designed for hoisting work, 45 to 50 deg. Where the 
slope is long, chains must be used in tandem, since the practi- 
cal working length usually is not over 300 ft, particularly 
if operated up hill. 

With slightly different duties, crews for machine mucking 
can be about the same in number as with hand mucking. Rate 
of sinking in a 7x15-ft slope, including lining and support, 
usually ranges from 5 to 10 ft per shift. 


MUCKING WITH EXTENSIBLE BELT—Latest addition 
to the list of slope-sinking tools is the extensible belt. In 
combination with a rock loader at one new property (Coal 
Age, November, 1956, p 68), its use has resulted in sinking 
rates of 4 to 10 ft per shift in a 9x18-ft opening (before lining 
on an inclination of 15 deg The 36-in extensible unit was 
equipped with a special 100-ft takeup to permit tramming a 
safe distance back from the face before shooting It dis- 
charged to a truck-loading bin on the surface. 

The sequence of operations included drilling with tele- 
scopic leg stopers, concentrating first on bolt holes for roof 
support and then changing to the face. Next the holes were 
loaded and shot. Bolting, face drilling, loading, moving equip- 
ment back, etc., including shooting, took the four-man crew 
about 2% hr. Loading was the next operation, with one man 
operating the loader, a second running the self-propelled tail 
piece of the extensible conveyor, a third acting as handyman 
at the face and the fourth working on the surface trucking 
away the rock. 

Finished dimensions of the slope were 7x16 ft, achieved 
with a 1-ft concrete lining in part and a sand-cement coating 
on wire mesh on the remainder. The initial opening on the 
surface was made with a shovel and bulldozer, followed by 
installation of the concrete lining down to the solid 

CONTINUOUS SINKING 

In addition to growing effectiveness in coal. continuous 
miners also are proving quite effective in slope sinking and 
other rock work where conditions are not too difficult. Equip- 
ment usually employed is as follows 

Sinking machine. To date, these have been of the boring 
type and have been used only in sinking belt slopes on 
inclinations of around 20 deg or less 

Conveyor system (muck car an alternate 

Roof-bolting equipment (unless conventional support is 
employed 

The use of continuous-type mining-and-loading machines 
for slope sinking is a relatively new development. Results 
so far indicate that advances of 10 to 30 ft per shift are 
possible, depending upon the hardness of the rock. Since 
hard sandstone, limestone and the like still are tough for 
mining-and-loading machines, they normally should be con- 
sidered only where shales and other soft material pre- 
dominate. 
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Sinking Coal Slopes 


Use loading machines or continuous miners where 
pitch permits; where pitches are beyond those on which 
loaders or miners can operate, consider special units, 
such as, the “helldiver.” 

Where pitch permits, use conveyors for transportation. 
Special high-flight chain conveyors can operate at up 
to 45 to 50 deg. 


EXCEPT THAT THE PRODUCT normally is not dumpe: 
to refuse, sinking slopes in coal is substantially similar in 
Equipment normally is of the 


coal ty; nd aside from loaders and the liked, may include 


practice to sinking in rock 


interference r other conditions 
ertain anthracite applications 

I itumimmous mines electri al 
cycle corresponds 

t si) deg 

the limit of 45 to 50 

hoisting type. With loading 

miveyors 1s around 20 deg 

mtinuous miners still 

promising < andidates ul 


: > 
Lo to ZU deg 


SPECIAL MUCKERS 
| machines for fast | ling ix . s up t 50 deg 
i weighted truck (for 
100). With 


mit is pulled t 
r under the track with 
above the haulage 
level track 
| 


' | 
evel road 


-ft-deep if 

f permanent roof supports 
With loading machines i 

al or th the usual 

shift, with the higl 


here is little need for installing 


} er figures 
possible ss a rule 
[x rmanent supports avam with hand loading whether 


is over one cut per shift with 
I 


man crew 


Raising Slopes and Airways 


Consider continuous miners for moderate pitches, and 
conveyor transportation up to sheet-iron pitch. 

Consider big drills for parallel airways in steeper 
pitches. 
MACHINE LOADING is as desirable in raising slopes and 
airways in either coal or rock up to say, 20 deg, as in sinking 
or production on the level. Although equipment can be 
installed to take cars to the face, the preferable transportation 
medium is the conveyor up the point where the material will 
run on sheet iron, whicl nd 30 deg. At around 35 to 
40 deg. coal will begin to run on the bottom rock, and above 


approximately 15 deg checks or batteries ire required 


RAISING WITH CONTINUOUS MINERS—Where raising 
is done in coal, continuous miners have been successfully 
used in pitches up t& 15 deg or better. In one instance, using 


pickup loade rs shuttle cars and CcToOss-measure shake Ts for 
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gathering, six airways were driven 1,500 ft up pitch to the 
yutcrop by ripper-type continuous units with a substantial 
saving in cost over other methods. Maximum pitch en- 
countered was 12% deg 

In addition to raising parallel airways with conventional 
equipment operated from crosscuts off the main slope big 
drills also have been used. At one mine Coal Age, May 
1951, p 100) such a drilling unit is fitted with a 42-in head, 
nd one, two or three holes are drilled up the pit h to achieve 
the desired airway area. Drilling is done from crosscuts at 


the necessary intervals 


Shaft Sinking 


Mechanize with tractor loaders for handling muck in 
large shafts or use special mucking machines mounted 
on the shaft wall or on the bottom of the cage. Consider 
the clamshell for mucking and hoisting in shallow shafts. 

Drill to outline shallow shafts, reduce shock in shoot- 
ing and facilitate mucking. 


Drill outlying air shafts, supply shafts and even man 
and escape shafts. 


SINKING METHODS may be influenced to a considerable 
degree by the type of shaft. Unless shafts are required 
rather frequently better results usually can be achieved by 

ntracting their sinking, especially if they are large and 
deep, rather than by purchasing equipment and creating a 
staff of specialists. Surface facilities and sinking equipment 
except for mucking, are substantially the same as in slope 
sinking, as mentioned. Li materials, where required, 


include sprayed sand-cement and corrugated liner plates for 


' 


openings, in addition to the standard timber, brick 


, 
te liv . 
crete lning 


MACHINE MUCKING~— Muck may be loaded into a stand 
ard sinking bucket by hand, though in a multicompartment 
shaft where a heavy cage can be used in one compartment, 
new positive-action mucking machines mounted on the cage 

mployed in loading the. buckets (see May 
1955, Engineering and Mining Journal, p 82, for example 
Machines operating from tracks on the wall of the shaft also 
have been used to good effect in the metallic and nonmetallic 
nining industries 

Where the depth is not too great, mucking may be done 
by a standard crawler-mounted clamshell operating from the 
surface. And if access to the bottom of the shaft is possible 
through openings that already exist or can be driven, the 
muck can be dropped through a pilot drill hole into min« 
cars below 

Where shaft size is sufficient to accommodate them, over- 
shot loaders or loaders of the tractor type commonly em- 
ployed on the surface speed up the process of getting the 
shot rock into the sinking buckets for hoisting. In one in- 
stance a tractor loader, with the diesel engine replaced by 
an electric motor, was used to sink a 15x38-ft shaft. Capacity 
of the unit was 1 cu yd. The rock was shot in 8-ft-deep 
rounds and then the loader was lowered into the shaft for 
mucking operation. Eventual depth of the shaft was 430 ft, 


and the concrete lining was poured as each round was loaded 


OUTLINING BY DRILLING—A new technique in sinking 
relatively shallow shafts—under 150 to 200 ft—is outlining 
the shaft by drill holes, using either an overburden drill or a 
April, 1955, p 74 
} 


standard borehole machine Coal Age 


June, 1958, p 106). One company, as an example as put 
down six shafts up to 160 ft deep at savings of 50% of con- 
tract prices. These savings result from a minimum of man- 


power, simplified excavation and a solid shaft wall that needs 
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a minimum of trimming, plus grouting additives to seal water 
off more quickly and positively. 


Usual practice by the organization is to drill 8-in holes on 


24-in centers on the circumference of a circle with a diameter 
2 ft greater than the finished opening Next, blastholes are 
drilled inside the shear holes. If the finished diameter is to b« 
12 ft, 10 holes are put down—one in the center and the others 
evenly around the 12-ft circle. The holes are filled with sand 
To shoot a round, about 10 ft of sand is blown out and the 
holes are charged and fired. The muck is removed by a 
clamshell on the surface 

Cost of one such shaft was $289 per foot, as follows 
drilling, $31; explosives, $8; mucking, $42; concreting, $108 


WATER SEALING—Chemical additives now increase the 
effectiveness of grout in sealing off water quickly and posi- 
tively. In one of the previously discussed shafts, pregrouting 
was done with chemical additive. After the blast and shear 
holes were completed grouting holes 10 ft apart were drilled 
in a circle 10 ft out from the shear holes. Diameter to bed- 
rock was 10 in, in which 8-in casings were cemented. The 
holes then were extended down to the coal at a diameter of 
6 in. The tops of the casings were fitted with 3-in pip 
nipples 

Grout with additive was placed in alternate holes and was 
forced into the strata by air from the regular drilling com- 
pressor. Ability to use such compressor equipment is on 
advantage of the system. On deeper holes, air sometimes may 
be dispensed with, since grout weight is sufficient to insur 


penetration 


SIMPLIFIED LINING—Pouring of concrete linings for the 
preceding shafts was simplified by a special demountabk 
form spread by a roof jack and held in place by wedges and 
bolts. In one instance, pipes were placed in four of the shea: 


holes to « wry concrete down to the form After ea 


the pipes were shortened 7 ft. Using ready-mixed 


time for a 7-ft pour was 30 


DRILLED SHAFTS—Drilling is fincir 
m as a means of sinking shafts for air and 


for men and materials 


ring principle, with the | 

utters on t drilling edges. Wit! 
ntire drilling unit lowered int 
operator, and is hoisted to permit 


, 
initial assignment (Coal Age 


hole 467 ft fo 
haft, incident 
without a rope drun 
recent drilled shaft for 
$127 per foot, including $15.62 foot 
the site, grouting and other work 
Depth of the hok 


e required for the entire job, including 


main af} v iob 


2 mo d ring mu h of whicl the we ather 
Diamond-drill holes were first put down to 


ting of the strata, and surface water was 


» 60-in hole 40 ft deep und concretir g 


Thi opened the way for drilling of the 


Rock Tunneling 


Drill with modern airleg or jumbo equipment for 


speed and reduced labor in preparation. 


Load with slushers or rock loaders. 


IN STARTING a rock tunnel from the outside it 


possible, as in slope sinking, to use a dragline or some 
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type of excavator to go through the soft material. At some 
mines, this initial cut has been left open, with the sides 
stabilized by planting special ground covers. Spraying with 
a standard sand-cement mixture also has been successfully 
done to stabilize cut slopes. At others, a concrete section has 
been instailed, as in slope s, and covered with excav ated 
material. Cut-and-cover has the advantage that the materia 
need not be hauled away, compensating in part for the cost 
of the lining 

Even though not designed for such duty, coal equipment 
often is pre ssed into service where rock tunne ling 
job occurring only once in a great while. The coal 
of course, includes loading machines and shuttk 
conveyors. Where much rock tunneling is required 
special rock facilities normally are employed. Rock 
include loaders similar to coal machines but desig 
rock loading also overshot-type loade rs 
scTapers of the 2. of +-drum type the 
greater degree of flexibility in covering 
machines may load into rail cars, re 

irs or conveyors. Big 15-ton 
rock loaders are a popular combi: 


metallic mining 


TUNNELING PERFORMANCE 
using a duckbill for loading, a crew 
up of a boss, three heading men a 
Average performance was two round 
shifts. Drilling time (two drifters 
per round, and loading time, 6% hr 
timbering, advancing conveyor, et 
14 x 8-ft tunnel driven witl 
iveTadce perf« TMance was tw 
four 6-hr shifts. A four-man drilling 
z two post-mounted drifters norm 
less thar : s} ift The 


wr 


r 
2-ft tunnel with 


Mine Projection 


Plan for retreat operation, ecither full retreat from 
the inside of the mine out or at least in sections or panels. 


FULL-RETREAT MINING, meaning minir 
boundary back to the bottom or portal, is the 
with exce ptions so few as to be me gligit le Bef 


of the mining-and-loading machine, or 


however, the rate of entry advance was 


with the best of machines and systems heref 


adherence to the principle meant a rather lencthy devel 


ment period during which coal production was relatively 


p- 


small. As a result, a number of compromises were employed 


to get coal out during the entry-driving p riod 


ADVANCE AND RETREAT—One compromis: 


results frequently us good as full retreat is advance on one 


side of the mine or working territory and 


retre on the other 


to complete extraction. The basic principle is followed 


com- 


pletely if full retreat is practiced in the individual working 


sections, though here again rooms may be mined on one side 
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PROVIDING BLEEDERS—Bleeder 
Ql IC LN COAL Other 1 nod . I a S58 lished im a number t ways Exar ipl 
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- we OTe Ussves . 41th ‘y as In room work on the advance 


Contour Development 


, 


P , thy ; 


PILLAR SIZE AND SHAPE 
ber ex: , + 


merle . ‘ 


, 
Ww everywhere 
+} 


thus 


} 


s1amMorm 


; 


7” 


“, 


mvevors. 


Otherwise r tl each he bridge unit is exhausted, 
be necessary. 
1 


e 
i 


i ay be desira 

extraction in first min- 

—— < i es pillars to two-cut 
ection Setups "he & aw fam sbbing one cut off the 
CLOSED V. OPEN PANELS 


Entry Driving 


After providing sufficient airway area, adjust number 
of openings to needs for other services and to type of 
equipment employed in development. With loaders and 
shuttle cars, for example, more is the general rule. With 
bridge and room conveyors, fewer is the usual rule; 
likewise with continuous miners regardless of the type 


th ' 


1Ose USUALLY €Ti- 


left in place wher é 
— . . of transportation employed. 
or itions ‘ VE 

Load rock mechanically and stow in mine if possible 


panel system, whether com- —as close to the loading point as practicable. 
use in establishing splits for each 
The panel system also lends itself NUMBER OF OPENINGS becomes possibly the first ques- 
tablishment of bleeder headings tion in developing an entry-driving program. In moderate 


gas emission is heavy and even to steeply pitching coal, the difficulties of developing under 
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FOUR-HEADING MAIN ENTRY for development with boring-type continuous 
miner. Alternating from left to right the sequence of advance is shown by the letters 
and numbers. One objective is to keep shuttle-car tramming distance down and thus 
increase miner output. 
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BRIDGE CONVEYOR-LOADER SETUP with loop track for cars is one of the entry- 
driving systems providing maximum advance with minimum cost. Cross conveyor 
brings coal from all four places to car-loading elevator. 
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MINING PLAN with continuous miner, pickup loader, bridge and chain conveyors 
is designed to keep equipment moves to a minimum in thin coal. 
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MAIN-ENTRY PLAN shows sequenc« 

of advancing headings with two con- 

tinuous miners, track and belt setup, and 
ventilation. 


ENTRY-DEVELOPMENT PLAN with 
auger-head miner in 36-in coal. 
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such conditions normally limit the number to two—a gang- 


way for haulage and an airway above. At a fair number of 
collieries, gangways in coal have been given up for rock 
tunnels underneath the vein, though the airway still is made 
in the coal as a rule, with connections for ventilation and 
muning through rock chutes. In lighter-pitch coal, conditions 
are more favorable to increasing the number of openings 
though the general practice still is to keep the number as 
close to two as possible 

The possibilities of both development and room work with 
continuous miners in coal under approximately 15 deg have 
been definitely proved in past tew years In one instance 
where the inclination is 12 to 15 deg (Coal Age, August 


1956 p & 


ripper-type machines driving gangways and 


counters across the pitch discharge to shaker conveyors 
Rooms are necked from the lower gangway but with the 
exception of every third ne, driven for ventilation, are not 
cut through until they are needed on retreat out of the panel 
The coal is transferred from the shaker on the lower side of 
the gangway t cars on track laid in the center after the 
bottom is lifted for the requisite mining height. The mining 
' 


plan used at this particular operation is included in the sec- 


tion on continuous mining in this 1958 Mining Guidebook 


WHY MORE HEADINGS—Among the factors involved in 
establishing the number of headings for an entry in flat-coal 
nining is airway area. In the thinner seams, especially if the 
air volume is expected to be large, driving additional openings 
to keep down velocity yields substantial savings throughout 
the life of the mine But even after all the necessary openings 
for haulage, ventilation and man travel have been provided 
it still may be desirable to increase the number. This is espe- 
cially true with loading machines, and to a lesser extent with 
certain other equipment. The goal in increasing the number 
of headings is to make development work as near like room 


work as possible, which means the lowest cost 


WHY FEWER HEADINGS-—The continuous miner and 


the bridge conveyor, among other new devices, are reducing 


the need for increasing number of headings for the sake of 
lowest face cost. A loader in two places equipped with bridg« 
onveyors, for example, often can achieve higher tons per 
machine and per mar and thus a lower cost, than the same 
machine with conventional transportation in a considerably 
large number of places 

With continuous miners, the case is even more pointed 


Such a machine, in effect, doesn’t care whether the opening 


is a heading or a room. Therefore, it is not oversimplifying 
things to say that the production and the cost are the same 
Consequently, there usually is no need to increase number of 
he adings to enable the machine to do better though the 


umber may be increased for other reasons 


ENTRY-DRIVING SETUPS—Equipment for entry driving 
i oal normally is the same in typ and general method of 
use as in other coal work. With mine cars or shuttle cars 
uny convenient layout for track or transfer stations may be 
employed 

An example of an entry-driving plan with four headings 
Cc ral Age Febru- 


ary, 1957, p 78 In this instance, the mining unit is a 


is shown in an accompanying illustration 


boring-type machine served by three shuttle cars, one a surge 
unit He adit g adv uncement is in a definite sequence as 
shown by the letters and numbers. The basic plan is t 
ulvance the headings in pairs to keep tramming time to a 
minimum and also keep to a minimum the number of cross- 
cuts in the center pillar 

Another operation using ripper-type machines provides an 
example of a large numb. T of he adings in entry developme nt, 
to wit: nine for mains. Two machines work in the entry 
each being assigned four headings on each side. The center 
is worked by one or the other machine, depending upon the 
rate of advance. Using the center as the extra place simplifies 
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keeping the two units abreast. The crew consists of two 
facemen, whose duties include placing screw jacks under 
temporary face crossbars, extending curtains, rockdusting and 
shoveling loose coal to the center of the place miner oper- 
ator; pickup loader operator; two shuttle-car operators; utility 
man; ventilation man, who helps rockdust; one roof-bolter; 
and one electrician. Average machine output in 55-in coal is 
400 tons (raw) per shift. 

A ten-heading plan for two continuous machines is shown 
in an accompanying diagram. In this instance, the crosscuts 
between the two center headings serve as the equalizers 

With conveyors, whether loaded by hand or machine, some 
form of cross unit normally is necessary to bring the coal 
to one point, for transfer either to a mother belt or mine cars 
One layout, based on bridge conveyors (Coal Age, September, 
1954, p 106), is shown in the accompanying diagram. The 
cross conveyor brings all the coal to an elevator. Cars are 
loaded in trips on a loop track, with movement by a hoist 

A second conveyor layout illustrated shows a belt for panel 
haulage instead of cars 

Instead of the loop track, tail tracks for pushing in and 
pulling out are common in receiving coal for both conveyors 
and shuttle cars Frequently, to get the necessary length of 
tail section, it is turned into a room or through a crosscut, 
with the elevator on the curve 

Keeping equipment moves to a minimum was one goal in 
another plan for boring-type continuous miners shown in au 
accompanying illustration. Arrows and legends show the 
sequence of advance. Rooms also are driven in similar 


fashion 


CROSSCUTTING ON PITCHES—The making of crosscuts 
between gangways and airways is one of the most costly and 
aggravating operations in developing for pitch mining. The 
big drill—36 or 42 in, or larger—has been suggested and used 
for this purpose (Coal Age, May, 1951, p 100). A new unit 

Coal Age, August, 1955, p 58) is designed for pulling the 
big bit by a wire rope through a pilot hole, thus decreasing 
drill size and also weight to a few hundred pounds. One 
advantage of drilled crosscuts is the fact that they are small, 
though still large enough to carry the required volume of air 
Consequently, they can be closed with a simple wood or steel 


disk, rather than an expensive custom-made stopping. 


Rock Handling 

Where taking rock is a matter of brushing top or lifting 
bottom in a haulage road, as distinguished from regular 
tunneling, the tendency is to use coal equipment to save the 
ost and complications involved in employing special equip- 
ment. General practice is to alternate with coal and rock cuts, 
whether in the top or the bottom. Other operators, however, 
drive in coal various distances, usually from one crosscut to 
the next, or some other fixed distance—100 or 150 ft for 
example—before taking top or lifting bottom. This is facil- 
itated by the use of rubber-tired haulage units 


MINE DISPOSAL—A balancing of all the factors may 
result in a decision to haul all the rock made in attaining 
height to the outside for disposal. However, disposal in the 
mine avoids the haul outside and the supplementary operation 
of throwing it away on the surface. Some of the methods 
adopted for underground disposal are: (1) stowing along the 
rib where the opening can be made wide enough for this 
purpose 2) stowing in crosscuts; (3) stowing in openings 
made especially for the purpose—for example, stubs driven 
into barrier pillars; (4) stowing in special gobbing rooms or 
back entries. At one anthracite operation in light-pitch coal, 
as an example of the latter, a lower “water gangway” receives 
rock from a cross conveyor laid through the crosscuts (Coal 
Age, July, 1955, p 74). In flat coal, the fact that the shuttle 
car is not limited to one opening or route makes it espe- 
cially use ful in stowing in crosscuts or spec ial stubs. rooms ofr 


entries 
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Continuous Mining 


Continuous Systems 


Continuous-mining limitations .. . 


possibilities . . . Top benching . 


Longwall 
Roof control . . . Longwall plans 


SUCCESS with continuous mining, like 
success with machine loading and other 
forms of mining, requires that stress first 
be laid on what hefore and 
behind the machine. After that, attention 


can be paid to the way the machine is 


goes on 


operated, and particularly to the way it 


p 38 
Mining plans . . . Concentrat.on 


. Pitching coal 


p 40 


is checked, lubricated and maintained 

Ten of the prerequisites to successful 
mining are summarized on p 21 of this 
issue. In addition, things 
requimnng particular attention In continu- 
ous mining are as follows 


1. Development of a Suitable Mining 


some of the 





Practice Trends 


New boring, ripping and cutting units providing both 
increased capacity and ability to mine the thinner seams, thus 
substantially widening the field of application of continuous 


equipment. 
Shortwall 


wider choice of equipment. 


Conveyor transportation with bridge and extensible 


units growing rapidly. 


Full retreat in panels more common with advance on 
one side and retreat on the other equally popular. Bleeder 
openings incorporated in practically all plans. Right-angle 
or 90-deg plans most common even with fixed-head or semi- 
rigid continuous miners. Pillaring scheduled for almost all 
continuous mining setups, with open ending a fairly popular 


system. 


Production with ripper-type continuous units proved 
feasible in two bituminous operations with pitches up to 15 


deg. 


Future Possibilities 


Level Coal 


A major expansion in the use of remotely controlled 
boring-type miners, reflecting in part design of control units 
for application underground. These, in low-height designs, 
may be one answer to the problem of continuous mining in 


coal under 3 ft in thickness. 


Pitching Coal 


More use of continuous machines in light-pitch coal 
after development methods are changed to accommodate them; 
more longwalling in light pitch with longwall-type continuous 
miners; more development of special machines, such as the 


funnel-head miner. 
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and planer-type mining-and-loading units 
growing in thin coal, and are being joined by new low-type 
mobile machines, thus giving the low-vein operator a much 








System. Mobile-type continuous ma- 
chines in the United States are designed 
for use in room-and-pillar systems, and 
work quite successfully in such systems 
Widths, centers and the like, however 
should be modified, if possible, to con- 
form to the characteristics of the machine 
selected. The trend apparently is toward 
90-deg work and complete pillar extrac- 
tion though a fair number of angle plans 
or mixed square and angle plans are 
employed. 

2. Roof Support Without Hindering 
Production. Bolting units on miners are 
one answer. Alternating places, or alter- 
nating lifts in a place with rigid-head 
units, to permit timber advance in stages 


of, say, 20 to 25 ft, are others 
3. Adequate Ventilation. Because spe« d 
of advance increases as emission and 


dust formation, positive means must be 
employed—brattice lines, auxiliary fans, 
etc.—to keep the face clear and gas and 
dust below the Yet too 
much air results in discomfort. Spraying 


h azard le ve ls 
and rock-dusting become much more im- 
Also, if higher gas 
and dust formation must be taken 
to insure good rockdusting in return air 
ways. New types of filters 
offer the possibility of trapping the dust 


portant as a result 


care 
incidentally 


an economical unit that 


bulky 


us it is made in 


would not be unduly 


Continuous Systems 


Match mining plans to machine 
characteristics as closely as possible, 
but particularly to the type of trans- 
portation equipment employed. 

Be prepared to change plans to take 
advantage of new types of transporta- 
tion equipment, including those that 
are still only ideas or have not yet 
been thought of. 

Plan to get all the coal, which means 
pillaring if reasonably possible. 


Continuous mining is now in the stags 
of reliable production at relatively high 
rates. Consequently, the possibilities and 
limitations are relatively clear. One re- 
sult is that it is more apparent that con- 
tinuous mining is not the answer to every 
problem, though it normally results in a 


substantial cost decrease 


This accounts for one mine now limit- 
ing continuous units largely to entry driv- 
ing, one reason being that their reach 
makes them more suitable for narrow 
places, whereas conventional equipment 
can better cover the wider faces encoun- 
tered in room work. There are other 
reasons for limiting continuous machines 
to certain areas or for taking them out 
completely and going back to conven- 


tional units. One is the presence of thick 
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bands or a number of thin hard partings. age, handling men and supplies, rock 
Another is heavy pyrites intrusions, run- dusting and so on onditions are summarized in the “Con 
ning up bit cost. However, in the normal With conventional forms of transporta- tinuous Mining Planbook” at the end of 
urse of things, miners ust be prepared tion, suct : hutt ul r urd this sectior \ supplementary planb« k 
to tack rat t of terial rox evor lepth neces hows various methods of mining individ- 
ther ¢ t t aril ht ‘ vith ‘ I rs with ntinuous iachines 
\ tt pr f e temyx t | t New  transportat Most of these | wring plans also lend 
Dit t t t t i h as. ¢t Se t x onventiona! 

‘ , : =~ — ling be 


MOBILE MACHINES EMPHASIZED = changing projections to provide for 
‘ ; ——e he +} to 1.000 ft. TI TOP BENCHING —Coal over, say, 9 





As with earlier i y july room leng 
I t { Stat I g with tl fact that the ntim ‘ t 10 ft in thickness bas always pre- 
t t gh t t simplifies the entry-driving phase of ented a problem in pillaring, whether 
t zp pie ranges ir rij level pment, even fewer entries are me img was } ™ by | and by ke aiding 
g to boring. As a result, most of the cesary with the long ro: hine, or by continuous miner. All the 
t pr fr r } f current te for var rlier systems, involving driving rooms 
> } k ‘ nS 
a Om tale fi , f 
ntlhy + ow ; ‘ ’ nvevor;r . 
The mobile design of practically al Operating Reports 
eel +} ‘ Ceot, nel . _ — ; 2 9 ] 
— Boring-Type Units—Six machines making openings 13 ft 2 in wide 
(_anada is re t projections very —— . . “ 
nd 7 ft high average 458 tons of clean coal per shift. Panels now de 
—_ . ¢ to those nure- ~ I 
LSE REE OD sonatiaeinal le a signed for rope-type extensible belts. Rooms driven in pairs and pill irs 
, a p — nd inedine ed by pocketing on 45 deg. Coal Age, February, 1957, p 76 
=" : ‘ ; . . ] . . . . . ’ } 
Ce L eXxcey s “ specia Pillaring With Continuous Machines—Panels laid out for loop 
s the planer, are Gis haulage, main-entry pillars recovered in final extraction, individual pillars 
‘ - sect £ #hic . . _—_— ~ 
Longw re red open-ended. Coal Age, March, 1957, p 58 
; el —* Western Pennsylvania Practice—How one type of miner is used t 
‘ g wit ‘ < nit leve] | pl es al j I me pillars nm seve! perath ns including recover, 
ffer fr g with earlier ¥f standing pillars in old sections. Average raw output per shift, 190 tons 
july ent t the nti ma minim ur 155: maximun 240 Average tons per man 45 average re- 
ne can stay in one plac npared luction in face labor, 52.5%. Coal Age, April, 1957, p 70 
a > Sn, ee Preparing for Continuous Mining—Machine selection, mining plan 
y fr : ‘ e.¢ pare 
te termittent . , ‘ root support, vent latior power il haulage, mar power supplic Ss, main- 
. , | for cut tenance, effects on preparation. Coal Age, May, 1957, p 77 
g. drilling an ting, even thoug Development With Continuous Units—Two ripper-type machines 
erlapp with ¢ ther and witl advance ne headings abreast and average of 750 ft per month, two 
—- . fae . m«ecibl. necessary — 
satiate . ‘ shifts »>-1I iverage thickness. Pix kuy loaders and shuttle cars de liver 
» I = shat ; ‘ = 
” i’ _ & ‘ helt ( j Ave M 7 57 : S4 
This ability of ¢ ' . Boring Units With Bridge Conveyors—Served by mother belts 
to get all its tonnage fr : single plac room-type chain conveyors and bridge units, boring-type miners ad- 
ng other things, eased the prot vance headings and room groups in sequence designed to keep equip- 
f entry-driving and devel ent ment moves to a minimum. Average output in 42- to 48-in coal is 53 
t least s respects, as outlined ir tons per crewman. Coal Age, August, 1957, p 62 
ee , a Pillar-Mining Projections—Varying plans for varying seam thick- 
ur pmMet} . 
- nesses and conditions, with ripper, semirigid and boring-type miners 
employ alternate right-and-left and conventional pillar-recovery methods. 
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CONCENTRATION POSSIBILITIES a 
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Continuous ¢ I ent vides an 
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portunity for a entration of pr Funnel-Head Miner—Developed in Canada particularly for pitch 

tion pre s possibie t atta ng coal, new unit includes bridge convevor and can be used to set cross- 
san <« eme ex nl ll the machines } ’ x 
As an extr —s t —— bars. Coal Age, January, 1958, p 122 

t rv tor the <ir ty t per shift 

oy tem ctutine age ee Slabbing After Mining—Boring machines with rope-type exten 
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ot the when ae Rigo sible belts first mine rooms in 6-ft coal to depths of 600 ft. Crosscuts are 
[ ! 
! 300-ft centers with booster fans for ventilation. After mine 


entry he lir rs wit . nifi nt a fler made on 
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ence it tput, other things being equa drives full depth, ribs are center-cut to depth of 11 ft. The coal is then 
One bar to heavy concentrations, how shot and picked up by conventional loader. Coal Age, February, 1957, 
er, might be the rresp ling Increase p 124. 
the rate of gas liberat which micht 
Soo ® dian to ant cnet: aft t te Twin-Unit Development—Two ripper-type miners with pickup 
te f ] pr Rosita « keey the loaders and shuttle cars work together in advance ing 10-he iding entries. 
percentage below safe limits at all times Crosscuts between center headings serve as the equalizers. Room panels 
Higt mcentrat ulso may add to the feature bleed rs and compl te pillar extraction Coal Age, April, 1958, 
lificulties of providing continuous haul- p 86. 
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and crosscuts on the bottom and then 
working up resulted in trouble and loss 
of coal, not to mention the extra hazard 
to personnel. 

With the advent of roof-bolting, top- 
benching with both loaders and contin- 
uous miners has become increasingly the 
practice in thick Development is 


the same as in the past, except that it is 


coal 


done next to the roof instead of along 
the bottom. This permits securing the 
roof by bolts and need 
for long posts and heavy collars, which 
norinally for the job 
After the rooms and crosscuts are driven 
in the top, the 
Sy ramping down in the rooms and also 


eliminates the 
are inadequate 
bottom coal is removed 


in the open-end or split places in the 
pillars. 

PITCHING COAL—With some varia- 
tions depending upon machine type and 
natural conditions, standard continuous 
miners can work up and down pitches of 
up to approximately 20 deg. Entries nat- 
urally are driven on the level and rooms 
are turned up pitch in usual fashion, ex- 
cept for perhaps some modification in 
centers to facilitate pillaring, if done. Of 
course, if the continuous miner is limited 
to entry-driving alone it can be 
coal pitching up to 90 deg. A new fun- 
nel-head has been specifically 
designed for such conditions (Coal Age, 
January, 1958, p 122). 

Suggested plans for using continuous 


used in 


machine 


miners in coal pitching more than, say, 


20 deg, include driving long places 


across the strike, using an extensible belt 
and then drilling 


pitch pillar, starting at the inby end of 


and shooting the uy 


the place and using the miner as a load- 
er in picking up the coal if it is of the 
type equipped with loading arms. Other 
a standard loader could be brought 
of the work. 


wise, 
for this phase 
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Longwall 


Consider for very-thin or moderate- 
ly pitching seams. 


ROOF CONTROL is the heart of long- 
wall mining and requires not only special 
but considerable 


specialized experience, 


support systems also 
compared to the 
conventional room-and-pillar system 


Also, the 
signed for room-and-pillar and properly 


usual type of equipment de- 


operated gives such a good account of 
itself that longwall finds it difficult to 
compete in the thicker, flat seams 

For these and other reasons, longwall 
in the United States 
far limited to thin or pitching coal, as a 


and Canada is so 


rule 
types of equipment, such as, the stripper 


Also it is largely limited to special 
or planer, or spec ial ripper equipment 
operating open-ended. 


LONGWALL PLANS—An example of 
a longwall face designed for planer min- 
ing is shown in an accompanying illus- 
tration (Coal Age, May 1956, p 72). 
Face length is 450 ft pro- 


and average 


duction per shift in 40-in coal is 500 
tons, with the maximum 1,000 tons. The 
1im in roof control is to cave the top 


behind while keeping the face open with 
collapsible steel jacks, headers and cribs 

A face designed for a ripper-type long- 
cover in Canada 
1953, p 84) is 
The walls are 
established up and down the pitch and 
the 
deg 
500 ft, 


c lean 


wall unit under heavy 
December, 
operated with packwalls 


Coal Age, 


miners operate on pitches up to 18 
Length of a wall is approximately 
or no more than a machine can 


shift. This is 


because conditions are such that all sup- 


up in a necessary 


plementary work—advancement of con- 


veyor, packwalls and face support—must 


be done on the offshift, and failure to 
complete the cut would mean losing a 
day in the production cycle. On light 


pitches the machines cut both ways. On 
heavier pitches, it cuts downhill only and 
is trammed back to the top of the wall 


on the offshift 
Originally, the miner discharged to a 
belt conveyor alongside. “Python”-typ« 


flexible » being sub- 
stituted for the belts, and are pulled over 
by the miner itself as it returns to the 
top of the wall in the heavier pitches 
conveyor-moving crew 


chain conveyors are 


thus releasing a 
of 8 men for other productive work. An 
incidental benefit is an increase in wall 
production by eliminating the 
encountered with belts. On longer walls 


this runs to 30 to 40 per shift 


spillage 
tons 
ROOF SUPPORT -—Theoretically, long- 
wall provides the maximum in continu- 
ity of production, but roof control nor- 


support and 
addition to other 


mally more more 
labor to install it, in 


special requirements and facilities. Thus 


requires 


as noted, it finds it difficult to compete 
with conventional equipment in thick 
flat coal. However, particularly where 


thinness or pitch prevent the use of con- 
ventional equipment, the continuity of 
production with longwall methods and 
modern longwall units normally—though 
than offsets the cost of 
with result- 


not always—more 
extra support and facilities, 
ant significant increase in tons per man 
Thus, one planer in 3-ft coal has raised 


parting 2 to 


output per man-shift to the 
4 tons compared to production with con- 
ventional methods, the 


pitch unit has gone over 600 tons in a 


while ripper-type 
mining shift with tons per man to the 
car-loading station, loading shift only, of 
over 50. Average 
proximately 4% ft. 


mining height is ap- 
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« are 600 ft deep 
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PLAN FOR AUGER-HEAD MINER shows full retreat after entry development. 


Mac hime $ on ¢ac h side discharge to bridge and room convevor©rs To Increase recovery, 


RETURN AIR 
CURRENT 





INTAKE AIP CURRENT 





rooms may be slabbed on the retreat 
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0 500 Pillaring Systems 
SCALE IN FEET 
LOADING 

POINT --~ 


a 




















LOADING POINT 











A IOOL 
DOOdoCSor 














PROP. LINE- 




















STEPPED PILLAR LINE—Long pillar 
lines are the ex eption rather than the 


rule, and where used frequently are 








ste pped, as in this plan each step 
stituting a section for a ripper-type unit 
Loop-haulage system eliminates car- 


change delays at loading pomts 
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AIRLOCK OUTBY 
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“SHORT-ROOM™” PLAN for semirigid 


head machines employs rectangul 





iar 
pillars There is little basic difference 
between development and room work 
in this system. Loop track facilitates 
haulage from shuttle cars 
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CRISSCROSS PILLAR EXTRACTION 
features these setups for operation witl 
boring-type miners and belt or rail 
transportation. Like many other systems 
it features bleeders, including a special 
bleeder at the tops of the panels 
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BARRIER RECOVERY PLAN 
500 to 700 ft thick) with semi 
hine. The rectangular blocks 
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ANGLE-PILLARING PLAN for boring-type miners in 40-in 

coal. The first two rooms are driven abreast to establish ven- 

tilation. Then rooms are driven and pillars are mined on the 
angle as shown 
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PITCH PLAN for ripper-type machines in 12- to 15-deg work 

Blind crosscuts are used for supply storage. Conveyors bring 

coal down to cars on the gangway. The counter is used for 
miner travel 
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RIPPER-MACHINE PLAN for 66-in coal, sections 2.000 ft 
wide and 3,000 ft deep, mined advance and retreat. Alternate 
right- and left-hand pillar extraction is practiced, with pockets 
driven as in the view below to complete recovery. The miners 
discharge to extensible belts equipped with bridge conveyor 


Coal recovery is about 90%, and good pillar falls are secured 
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OPEN-ENDING WITH SMALL COAL 
STUMPS for additional support and pro- 


tection of the lift across the pillar. The 
stumps supplement roof bolts and cross 
bars placed as in the lower diagram 


hines iret employed for 


k coal 


Ripping-type ma 


operation in thi with 


mining 


a drawslate top 
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CRIBS FOR PROTECTION IN 
RECOVERING FINAL STUMP 











WINGS ARE OPEN-ENDED in this splitting plan for draw- 


slate. Semirigid miners are employed. Bars in splits are held 
it the gob « by bolts and, at the solid side, by posts, which 
remain and act as breakers when the next split is mined 
Limiting posts to only one row also reduces interference. Cribs 


ire Set nea h side ot the miner in taking the final pillar lift 
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Pillaring Planbook, Continuous Mining 
































SCALE, FT. 





SPLITTING PLANS FOR DIAMOND-SHAPED BLOCKS. Left view shows 60x70-ft 

blocks, 4- to 6-ft coal, firm shale top, boring-type miners. Fast extraction permits 

recovering two halves with posts only. Right view, semirigid machines, shows splitting 

on shorter axis recovering halves open-ended. Square blocks also can be mined 
with similar plans. 
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SLANT POCKET is employed in pitch- 
mining plan with ripper-type machines 
Final extraction involves splitting wing 


























on the upper side. Inclination is 12 to 
15 deg 
WINGS in this pocket plan for ripper- 
type machines are formed in 85x85-ft 
Shoot blocks by driving places 15 ft wide to 
a <= } L_ leave wings 10 ft thick. These are cut 
—_ through at intervals to leave small 
7- ~----- -- 1 - -54'- +0! stumps. Roof is top coal and drawslate 
@ RY ® Tr x held by bolting 
i  ——— 
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gi a 

J ; ® F ALTERNATE LIFTS are taken from 
_ = | 

A ~I6'- +g’ two sides of the pillar in this plan for 
ris“ 6 ripper-type machines in thick coal with 
= Sights Tor draw slate top, roof-bolters on the miners. 
©. @. ©. ©. wt The 8-ft wings are removed by cutting 
by aveenee through at intervals and shooting the 




















stumps. 
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conventional 
split to 


POCKET PLAN of the 
type includes wings which are 
leave final stumps 
































ANGLE POCKETS with thin fenders 
rather than thicker wings distinguish 
this plan of mining. Basic development 
with boring-type equipment is on 90 
deg. Rooms are driven in pairs and the 
thick pillars between pairs are removed 
by subsidiary pockets. The final opera- 
tion is splitting the chain pillars and 
fenders, as shown 
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Conveyor and Machine Loading 


Equipment Selection 


p 49 


Thin coal . . . Thick coal . . . Pitching coal 


Conveyor Mining 
Concentration 
projections 


Machine Mining 


Machine projections and plans . . . 


conveyor haulage . 


Pitch Mining 
Light pitch .. . 
holing . . 


Moderate pitch . 
- Boring crosscuts 


Equipment Selection 


THIN COAL—New loading ma- 
chines are being designed to get down 
into fairly thin coal and should be 
used where possible. If loaders are not 
feasible, use self-loading 
other things being equal. 


conveyors, 


THICK COAL—Use the highest- 
capacity loading machines and trans- 
portation units available, other things 
being equal. 


PITCHING 
tional conveyor or mobile equipment 
up to 8 to 10 deg, conveyors up to 
18 to 20 deg, sheet iron up to around 
30 deg and longhole drills on the 
steeper pitches. 


COAL — Use conven- 


Cutting moving 
. « « Unit organizations . 


p 49 
time . Conveyor 
. Scheduling face work 

p 52 


Shuttle-car, track and 


. + Pillaring systems 


p 53 


. « Heavy pitch . . . Long- 


WITH THE VARIETY of conventional 
nly ur 


choice is 


units available today, it is ker 
exc eptional conditions that the 
limited 


types can be 


} 
possible 


two I 


and only om or 


installed. One exception 

for the moment—is flat or mildly pitch- 
ing seams under 30 in. Even here, there 
1s still some choice of self-loading equip- 
ment, including the the 


duckbill or sawbill. Hand-loaded equip- 


scTaper and 


ment includes the hoist-ope rated, 
scraper-type hauler and the various 
forms of room conveyors—chain and 
shaker princ ipally 

The equipment noted in the preced- 


ing paragraph also may be used in the 


thicker coal, and is fairly common up to 


4 ft. but the de velopment of on- and 
ff-track loading units, which offer the 
advantages of flexibility and high capac- 
ity, along with ease of moving, has 





Practice Trends 


HAND-LOADED AND SELF-LOADING CONVEY- 
ORS being more and more limited to very-thin coal or special 
conditions. Retreat on both sides of a panel the most-common 


conveyor plan. 


STANDARD LINE OF LOADING MACHINES for 
normal thicknesses of coal being expanded by units with capac- 
ities up to 15 tpm for very thick coal, and by thin-vein units 
for coal as low as 28 or 30 in. Increase in the availability of 
thin-vein units altering significantly the basic production pic- 


ture in such veins. 


BRIDGE CONVEYORS growing as a means of insuring 
high productivity through continuous haulage, especially in the 
thinner sears. Otherwise, shuttle cars get the call. 


BLOCK PLANS with bleeder openings becoming more 
popular. “Flat” or low angle pillar lines finding greater appli- 


cation. 


LONGHOLING continuing to gain as a means of mining 


heavily pitching coal. 
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resulted in their taking over to a con- 
siderable extent ir coal thicker than % 
to 3% ft. Off-track haulage equipment 
normally off-track mining 
equipment, though it is being challenged 
by the extensible belt, the bridge con- 
veyor other de- 
velopments providing very close to con- 
tinuous haulage. Such also can 
cope with very soft bottom which, in the 


accompanies 


and new conveying 
units 


has resulted in a few instances of 


past 
adoption of track haulage even when 
rubber-tired haulage units were avail- 


able 


PITCH EQUIPMENT — Conventional 
onveyor and mobile equipment can be 

ed with a high degree of efficiency up 
to approximately 18 to 20 deg. At 10 
deg or less there is only a slight differ- 
Where haulage is 
oncerned, the breaking point where con- 
substituted for 


cars usually 1s around 


ence in results, if any 
veyors usually must be 
rail cars or shuttle 
5 deg. However, rubber-tired equipment 
has been used in crosspitch rooms or 
chambers to around 12 deg. The maxi- 
mum pitch on which mobile machines 
may be employed is yet to be deter- 
mined though up to 18 to 20 deg has 
been a hieved 


the 
major production tools where greater than 


Explosives and gravity remain 
sheet iron pitches are encountered. To 


make it possible to bring these forces 


into play with a minimum of labor, 
major emphasis is being placed on the 


deve lopme nt of the longhole drill. 


Conveyor Mining 


Concentrate conveyors into groups 
of two and preferably four or more. 

Drive up first and mine rooms and 
pillars on the retreat. An acceptable 
alternative under most conditions is 
advance on one side while driving 
the entry and retreat on the other. 

Schedule operations at the face so 
that loading is carried on with a mini- 
mum of interruptions for cutting, drill- 
ing, shooting, timbering and so on. 

Select mining plans that cut mov- 
ing time. Try to buy or redesign all 
types of conveyors to facilitate mov- 
ing and Use pullers or 
carriers—home-grown or purchased— 
to ease the moving job. 


save time. 


normally are used 


in groups of two to four, although the 


Conveyors today 


43 




















TABLE-TOP MINE MODEL provides an opportunity to solve problems quickly and easily, saving trial time and money 


variations are almost infinite. The bene- conveyor in the most favorable position creases the number of cuts that can be 
fits of grouping are those usual with con- for hand loading. Ability to use swivels mined in a shift by from one to thre: 
centration. Single conveyors are found and turns permits driving crosscuts and thus. in some instances, as much as 
mostly in pitching coal, and in second or working pillar places without separate doubling the output per shift 
third mining of anthracite. And whether drives. Bellcranks also permit operating as . 3 
single or multiple, in rooms or in entries separate trough lines from the main unit Cutting Mov ing Time 
conveyors usually discharge either to a as desired. Uphill types with curved dis- One of the biggest headaches in the 
panel belt or to a gathering or cross charge chutes also can lift coal or rock use of conveyors of the conventional 
conveyor concentrating the output at a and load it into cars without auxiliaries type is not only extension time but also 
single car-loading point. Adding a duckbill or sawbill makes moving time. Though there are not too 
Chain conveyors of the conventional the shaker conveyor self-loading. Power many, some methods for saving ix : 
type require a drive for any change in swing and power advance and retract ing time do exist. As previously noted 
direction. However, the “snaking” or also are available on duckbills. Com- equipping face conveyors with rollers is 
“python” conveyors used abroad are de- pared to loading by hand, adding a one. Couplings that are quick to lock 
signed to permit a certain amount and  duckbill, sawbill or power duckbill in- and unlock, and special tools for break- 
sometimes considerable bending in serv- 
ice. As a rule they are much heavier 





however, than the commonly used U. S$ 
types. It is possible to bend standard 


chain units slightly, though it is not Operating Reports 


recommended because of increased wear 


Thus, when hand loading onto chain — —" : 

units, it is necessary to keep place Loading in 26-in Seam—Thin-seam loaders coupled with bridg: 

width down to practical shoveling dis conveyors and 13%-in high rope belts promote efficiency. Specially de- 
» practice . 


tance unless face conveyors are used signed low-slung compressors and supply cars are key units. Full retreat 

With face units. rooms can be driven mining the rule in panels with pairs of rooms driven both wavs. Coal Age 
: 

50 ft, 60 ft or more in width where roof April, 1957, p 60. 


1 ost ; 
ind other conditions are favorable. Wider . a . 
Loading in 5-ft Seam—12-man crews with crawler loaders load to 


shuttle cars tramming to panel belts. Both AC and DC employed. Coal 
Age, June, 1957, p 74 


faces ease the problem of arranging the 
cycle so that loading proceeds with mini- 
mum interference and maximum effi- 


ciency. And even though the face con- Concentrated Mining in 7'2-Ft Coal—Big loaders and auxiliaries 


veyor is longer, putting it on wheels or work in 7-place sections. Crews of 13 men, including two bolters (fair 
rollers and designing the joints for quick 
breaking and making (Coal Age, Octo- 
ber, 1952, p 77, for an example) permits 
rapid moving even where close timber- Contour Mining After Stripping—Crawler loaders served by 
is necessary shuttle cars and belts mine 40 to 56-in coal. General dip is 8 to 12% 


to poor top) average 600 tons per shift. Each loader is served by two 
shuttle cars delivering to belts. Coal Age, October, 1957, p 76. 


Irregular area requires frequent openings around outcrop, each provided 
SWIVEL AND TURNS—With shaker with bin for transfer to trucks. “Middleton wheel” solves problem of 
onveyors, swivels make it possible to centering coal on belts. Coal Age, December, 1957, p 54. 


swing the face end rather readily, pro- , , —_- : 
pba pct ‘ : High Tonnage in 36- to 48-in Coal—New high-capacity low-vein 


1 jacks and posts do not interfer 
loaders served by shuttle cars and rope belts handle bulk of output at 


Thus, within limits it is possible to widen 
the place without going to face units or two new mines developed with 8-heading mains and 5-heading panel 


turning the trough. At the same time it entries. Panels are worked against the air—advancing on the return side 
is possible to keep the face end of the and retreating on the intake. 
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distance and then working rooms on one 


or both sides on the retreat. Ii 


‘ 


‘ 


Unit Organization 


l. Turning the moving job over to 


special crews 


Using pullers and carriers t 


. ‘ 


3. Using mobile drive sections 


2. Developing the room entry and at 
the same time working rooms on one side 


the 


of the advance, then completing 


panel by retreat on the opposite side 
system 


MODIFIED MINING PLANS—¢ 


another common conveyor 


SUPPLYING CONVEYOR UNTI 


“ 


PILLAR 


Conveyor Plans 


_ 


ind perating 


extra-wide 


1. Driving the room entry up the full 
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exists, the usual face crew, as noted, is 
3 to 4 More that number 
under normal conditions seems to result 


men than 
in interference and lost time. 

The cycle itself is the critical factor 
in high productivity. For high efficiency, 
the various elements in the cycle—cut- 
ting, drilling, shooting, etc.—must over- 
lap, and must be tightly scheduled to 


The 


basic goal is as little interruption in the 


prevent waste motion and time loss 


flow of coal as possible. The best way 
of attaining it is through time study and 
the establishment of a fairly rigid sys- 
tem of standard times, plus a fairly exact 


schedule of when to do what. 


Machine Mining 


Take pillars to increase recovery 
and cut development cost. Consider 
the advantages of the flat pillar line. 


Provide enough places so that coal 
is always available. 


Keep haulage distances short. Con- 
sider the possibilities of bridge and 
extensible conveyors. 


The basic machine-mining unit, mean- 


ing here the unit based on a mobile 


loading machine, is made up of the 


loader itself, a cutter, a drill and, in 
most instances, one or two shuttle cars 
Additional equipment may include a 


roof-bolting unit, a rock-dusting machine 
and a mobile supply truck 

A high degree of flexibility character- 
izes this unit, and thus it has been ap- 
plied in practically all types of mining, 
including semilongwall, in both thick 
and thin coal and in both flat and lightly 
Number of working 
places per unit ranges from a low of 
The 
range from 3 to 5 up 
with the 
around 8 to 12. Production per unit runs 


pitching seams 


two up to 20 or more 
6 to 10. Crews 


to 20 to 25 men 


average is 
most common 


from as low as 100 tons up to as high as 
1,500 shift, with 300 to 600 
tons as the majority. Tons per faceman 
100 in 
50 perhaps the 


tons per 


ranges from 20 to nearly a few 
with 30 to 


most common 


instances, 


Machine Projections 


Because of the flexibility of the 
noted, 


load- 


unit previously mining plans 
range from completely closed panels with 
no pillar extraction to what might be 
termed the wide-open system with all 
crosscuts 


This 


latter, if followed completely, results in 


openings—entries, rooms and 


-projected on the same centers. 


dividing the coal into blocks of uniform 
size, permitting both flexibility in attack 
a standardization 


and, at the same time, 


of extraction methods conducive to both 


high unit productivity and high tons per 


man. 


LOW-ANGLE PILLAR LINES 
Where pillars are removed with machine 
units. the tendency is to reduce the angle 
of the pillar line from 45 deg sometimes 
down to zero or to a completely flat line 
Two major advantages result. One is that 
the span supported on the projecting 
points or stumps is materially reduced in 
going from 45 to some smaller angle. On 
a flat line the span vanishes. And as the 
span is reduced, the weight of top in the 
angle requiring support is reduced ac- 
cordingly. In instance a change 
from 45 to 22% deg, 
change in block centers, cut the weight 


one 
with a minor 
to be supported to one-third of the total 
under the 45-deg plan previously em- 
ployed. 

Whether short lines or stepped lines 
are feasible is another question in pro- 


Each 


dividually but there are instances of suc- 


jection case must be studied in- 


cessful operation with very short lines 


Also, there are instances of steps of con- 
siderable magnitude in lines as a result 


of permitting entry recovery to lag be- 
hind to provide room for a tail track, as 
well as permitting one group of rooms 
operated by one mining unit to get con- 
siderably ahead of the The 


conclusion therefore is most 


next 
that 
flexibility in 
establishing and operating pillar lines 


group 
with 
top there is considerable 
though, other things being equal, a rea- 


sonably long straight line normally pro- 


vides the maximum results with a mini- 


And 
a cardinal rule is getting the coal 


mum of troubk whatever the 
system 
out clean or making sure that any pillars 
or stumps that cannot be recovered are 


left 
PLANNING WITH MODELS—To 


reach better answers to questions as what 


shot before they are 


methods are best, at least one operating 
table -top The 


table-top modeling are 


company uses models 


elements in 
blocks of the 


cardboard or 


correct size to represent 


pillars other sheets to 


represent stoppings and brattice lines; 


wire or cord for cables, etc.., plus minia- 
of the machines. When a 
problem, such as where to anchor shuttle- 


tures to scale 
car cables, comes up, it can be solved 
by setting up a typical working section 
and experimenting to find the best spot 
Cuts of coal can be added or subtracted 
by using small blocks and an entire pil- 
through 
as examples of other things that can be 


lar-recovery cycle can be run 


done 
The overall look afforded by the table- 
top model makes it easier to see all the 


elements of a problem and thus fre- 


quently points to the obvious solution 


immediately, saving time spent under- 


ground and on experiments that do not 
work out (Coal Age, August, 1957, p 


74 





PREVENTING BUMPS-—In brief and 


perhaps oversimplified terms, bumps are 


the result of a concentration of stress in 
the interior of a block or blocks of coal 
as a weight. As the 
builds up, the coal in the pillar is stressed 
until it fails 


in explosive or semiexplosive fashion 


result of weight 


more and more, sudde nly 
Preventing weight buildup is a com 
a number of things as out- 
detailed 
bump prevention in the section on “Roof 
Control.” Careful 


evolving a mining 


bination of 


lined in a more discussion of 


study will permit 


plan which will 
eliminate or reduce load buildup of the 
type which results in bumps 

In addition to mine layout, pillar de- 
sign and pillaring system, bumps may be 
avoided by drilling or augering suspected 
pillars. In this process, the weight is un- 
loaded gradually, or the bump is trig- 
gered while the weight concentration is 


small and before actual mining of the 


pillar starts. For a fuller description of 
the pioneer drilling and augering plan 
Coal Age, Janu- 


for bump control, see 
ary, 1955, p 6 


Machine Plans 


A key 


loa ling Ls 


machine 


efficient 
transportation at 


factor in 
coal and 


all times. An adequate coal supply re- 


quires, among other things, an adequats 
work 


places in which to 


that as 


number of 
The basic rule is soon as the 
finished 
should be ready in the next for loading 
Acceptance of this that 
with conventional room haulage—usually 
the shuttle 


ot plac es 


machine is In re place coal 


rule means 


car—the minimum number 


usually is four, exclusive of 
crosscuts. In the past, however, some op- 
erators have 
from the 


man from a small cTew 


approached the question 


standpoint of high tons per 
in two to three 
places if tons per man are high ‘ nough 
they compensate for the fact that fewer 
tons are secured per dollar of investment 
New 
other hand, removes this objection to a 
The 
bridge conveyor is an example, but even 
with it there should be 
so that the loader never has to wait for 


in machines equipment, on the 


small number of working places 
enough places 


coal 


SHUTTLE-CAR HAULAGE-Though 


there are many variations, the section 
layouts for shuttle-car haulage tend to be 


one or the other of two types 


1. The panel plan with rooms turned 
both ways and driven in groups of 5 
to 7 or more. One reason for the use of 
this plan is the fact that pillars are not 
recovered. However, with modifications 


pillaring can be done with this plan also 
2. The conventional block or room- 


and-pillar plan devised for pillar min- 
ing, either with short lines for each room 
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section or longer lines advancing con- ft weight alway | ‘ I ! ‘ 10} 


tinously from section to section. To { traction, theret h t i tt A) ft : i tw hot - 
ao we k } hic t t r I I tte ‘ 
te t k " ‘ t f [ ‘ to ' ; 
p of : , 
g ; - / ‘ \ : | ‘ ’ 
34 2 a) f t pan 
I g i th 6) face i 
J 7 : ’ , : - 1 
f TRACK HAULAGI I , t; Gj uder crew of two men loads 
‘ = lL \ ‘ , . 7 t | t Nios ‘ ‘ 
L 7 L ‘ . ‘ ‘ : ré ' ' 
H —_ ; 
. tat t 2 t , 1. As big a mine car as possible to 4 pam etup for bridg 
4s " 
! reduce the number of changes per cut. wn the I book in thi 
k ‘ k 26 t f The 
. 5 ft. If 2. A one-way distance back to the pl Coal Age Apr 57, p & 
> t k closest changing point of not over 150 f ret t t r tr turm 
ft } f+ a + el tr ] 
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7 f f 2 22 A 1 : 
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x | r re it in pia 
ANGLE CROSSCUTTING— h nd wit f laor le drive sections are tr ie 
i , ‘ Xai ar wr beach r sh ° 
ti new 
tal ¢ 5 hr 
ft } \ 
CONVEYOR HAULAGE-I g g 
. , > 
f Pillaring Plans 
I: I . 
| | K 
\ ‘ ‘ 
\ ‘ Ml ‘ M 
5 7 _ ‘ * 
{) \ ’ I ket 
: 
L ‘ > + ft thick 
us 4 ‘ o ti tting 
7 . 
“ AAC 
’ , 'w > . t . ’ 
‘ ‘ | tS 
° 
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f , , . 
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Pitch Mining 
f 
. {> t ‘ 
tries are Seing driven. At Use self-loading conveyors or scrap- 
TOP BENCHING — Extra-thick trv di g setup is shown in the ers, standard loading machines or 
fers s , l probk n machine Opening 1 Dew ment” secti f continuous miners on light pitches. 
At om ‘ $s al ample this issue. Average performance in 34-i: The latter normally provides highest 
gh the ning svst vent t igh s 20 to 25 tons per faceman. On tons per man where conditions permit 
ber of changes, a penings ir nt in this performance is a tight use. 
} . lr ‘ } ‘ 11} | . 
were di : t i g four met Use longhole methods in heavy 
9 1 vil leter ‘ 1 +} , }. ) . . . 
Toy j let t set pproximate ( preparation a pitch; as an alternative, use a slant- 
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chute system. Consider the possibili- 
ties of induced caving. Bore crosscuts 
to save labor and cut stoppings cost. 


Pitch mining may be defined as mining 
on grack s greater than those that can be 
negotiated readily by mine cars of 
shuttle cars, or around 5 to 6 dk gc. The 
maximum on which crawler-mounted 


equipment can be moved without too 


much difficulty is around 15 deg. Light 
pitch mining may therefore be defined 
us mining between 5 and 15 deg. Heavy 
pitch may be defined as the degree of 


pitch at which the val will run on the 


bottom. This normally is somethin el 


Light Pitch 

Practically any type of equipment may 
used at the face of places driven 
either ul iow! light pitches Nor 
ally howe eT SO form of convevor 
necessary for transportation. With this 


the ordinary panel pl 


at) : | plans 
th or without pillaring, and practically 
the conventional fa quipment 15 
i noted be ‘ pl | | sually par 
ticularly as the pitch increases, the pra 
tice is to put headings up wn oF 
both—usually up—and rooms across the 
pitch. Among other things, this permits 
the use of shuttl urs on pitches up t 
to 12 deg or perhaps slightly re 
the urs disc} irging t either a lowering 
hoisting conveyor relaving the ul t 
+} : haulag svstem Angle cross 
ts betwee pla es per t easier ™m 
ent of its fr place to place 
nventional machi load 
Moderate Pitch 
Gal inized 1ror kept wet pr : . 
perhaps the flattest radient on whict 
il will flow t its wn accord. The 
im is around 20 deg. At about 
25 deg oal will begin to flow or rd 
iry iror and it sometl 1round 5 
leg, on wood. Below approximately 20 
to 22 deg, therefore, it normally is ne 
sary t sta ' rs t m e coal 
wn the pitcl 
Where pitcl f this degree prevail 
tomary pract is to sink Selt or rope 
es, turt gways right or left on a 
i rising ght t facilitate water 
flow, and the work up the pitcl 
hand labor t t the val to the 
r or chut Modifications, how 
or. tnchadle o few ole © crosspitch 
t work. Cre ; ! ng a pair 
tt : ! g pit ind installing 
eat ber t k with | t. a ladder 
1 a chute. | turned 90 deg 
act th pit and iker is installed 
lor the lower 1 fF «¢ } ne wit 
‘ ud I | the upper rib 
vhicl ae eS li 


Heavy Pitch 


Attempts to el ite the high per 


$4 


centage ot hand labor necessary in 
steeply pitching seams have been only 
partly successful, though the introduc- 
tion of longhole drilling is beginning t 
ilter the picture substantially. It too 
however, requires a fair amount of hand 
labor in driving openings for air and 
for preparing the sites and faces for long- 
holing, though not as much as previous 
systems 

Initial longhole experiments go back 
wer 20 yr in the anthracite region, with 
i lapse of over a decade after the first 
trials. Meanwhile, to alleviate the labor 
iund_=«s difficulty of advancing breasts 
straight up heavy pitches, attention was 
oncentrated on plans which would cut 
lown the pitch of openings in which 
nen had to work to that on which coal 
would run on either iron or the natural 
rock, meaning to a minimum of 35 to 
45 de g The “lattice - diamond ” “slant 
hute” and other similar plans were 


evolved, differing largely in details—for 


exa ple 0-deg penings with sheet 
iron and without batteries in one “dia 
yn” plan compared to 45-ce g open 


ings, no sheet iron and batteries at in 


, : . 
tery ir one slant hut 


e system In 


both, the openings are first developed 





< ld gangway above and the pillars 
ure recovered on the retreat Sack down 
Usually, one-third to half of the pillar 
is drilled with holes up to 45 to 50 ft 
oaded with explosive laced with deto- 
iting fuse to insure complete detona- 
und shot. The coal then flows t 
urs in the gangway, controlled as nex 
essary by checks or batteries. In the 
slant-chute system a new battery nor- 
illy is built immediately below each 
time a new section of pillar is shot 
Because life usually is long and dis 
turbance in the vein can be substantial 
ifter mining gets well started, the trend 


toward gangways in the rock under 


the vein. w th rock chutes up t the coal 


This leaves a strip of coal between the 
rock gangway level and the top of the 
rock holes. This strip may be recovered 
from the next gangway below, or short 


evel rock-holes can be driven to the 


ein, which then is ypened up by chutes 
s necessary and then drilled and shot 


nt short nvevors leading hack to the 


INDUCED CAVING Another pro- 


posal for reducing labor in mining 
heavily pit hing veins is “induced cav 


’ 
g.” Similar in principle to “block cav- 
in metal mining, the system has 
shown promise ir its initial trial. The 

riginal idea, as developed by the Bur- 
eau of Mines, is shown in the accom- 
unying illustration. It involves a gang- 
way in the rock under the vein, rock 
holes up to the coal, slant chutes be- 
tween rock holes in the vein, and under- 
1 


cutting of a section of the vein y drilling 


ind shooting to induce caving 





Longholing 
Variations in longholing methods 
largely reflect how much preliminary de 


velopment work is done. As an example 


in moderate pitches, the conventiona 
chambe Ts and crosscuts may < 
driven, the principal change being an 


increase in the size of the pillar left 


The pillars then are drilled and shot 
nstead of being mined in the rdinary 
way Holes therefore ure seldom mor: 


than 50 ft long. An example of plans 





where the emphasis is more on drilling 
f pillars formed alk ng conventior al | 
is shown in the ac | illustra 
tion along with an ex f long 
holing with a minimum lopment 
Longholing witl minimum devel p- 
ment at one operat is in ¢Xal pl 
Is based on gangways und iirwayvs i 


the rock beneath the veir with rock 


holes t the vein at tervals fitte d wit 
batteries to control coal drawoff. Holes 
drilled back from the next rockhole and 

used with pipe insure positive ventila 


tion behind the battery both befor 


ifter shooting. Holes also are drilled t 


the next level above t ra f ar 
water that may have a ate 
Longhole drilling is done from a head 
im the al I Start a sector tw 
places are driven up to the old working 
und =the hain pill urs are removed t 


provide expansion room for the coa 
be shot. Then the coal between tw 


rock holes is shot by three groups of 


three holes eacl me parallel to th 
hotto ne angling up through the 
velr and om d re tly tow urd the t | 


rock. Firing is on off-shifts or idle days 





Longholing with a littl more le 
velopment in the form of sub-breasts at 
ntervals and ounters for drilling the 
upper block is shown in another illustra 
tion. For starting, on breast is developed 
ip to the upper gangway. After the 


ipper block is drilled the lower is r 
ved in similar fashion 
The capital investment re red for 
longhole drilling is relatively sma ind 
productivity at the face is increased 50 


r more 


Boring Crosscuts 


One of the more aggravating and 
pensive items in gangway development 
coal in moderate to heavy pitch n 
ing is crosscutting between gangway and 
sirway. The big drill is one answer. Size 
may range from 24 to 42 in, and ome 

two or three holes may be drilled 
the pitch to get the required crosscut 
urea. In contrast to an earlier vers 
Coal Age, May, 1951, p 100) a new 
und much-lighter type (Coal Age, Aug 
ust 1955 Pp 58 empl ws a hoist and 
rope to pull the b g bit throug! i pilot 
hole Another adv intage of the hored 
crosscut is that a simple disk rather 
than an expensive custom-made stopping 
in be used to close it 
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Mechanical-Mining Planbook 
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SLANT-CHUTE SYSTEMS (above 
f plans devised to reduce manual labor and 
in steep-pit | ning In line wit general 
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easts at interv als plus punters 


LONGHOLE DEVELOPMENT PLANS include 


employing sul 


i the lin tw life 


versiol 


il 


ORIGINAL INDUCED-CAVING CONCEPT | 
anthracite veins involving undercutting after 


start the ving 





UPPER LEVEL 


54 


CENTER 


TWO LONGHOLE PLANS show (left 


usual lines exce pt that pillar size is increased to permit drilling 





devel pmen 


und shooting, and (right) operating in nearly vertical vein wit 


only drill headings in the oal 
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Face Preparation — 


Use long bars, other things being 
equal, to reduce number of loader 


moves. 


Bits 


Consider universal machines for 
Types . .. Preventing loss . . . Sharpening 


greater flexibility in cut positioning 

Cutting and because they make it possible to 
i shear when desirable. 

Equipment ... Cut positioning . . . Three-pass cutting .. . 


Shearing 


Drilling 


Mounted unit« . . . Hand-held unit« . . . Augers 


Shooting P 
Breaking mediums ... Hole placement . .. Charging and 


firing 


Cutting with a long 


ures greater operator 

risk of striking 

Lse types that cut the most in tons 
per dollar of cost. 





Keep bits sharp for faster cutting, 


lower power consumption, less wear 


Practice Trends 


diene mammemves to goevetit Revel> RUBBER-TIRED UNIVERSAL MACHINES taking 


age and lees of bits. over more and more of the cutting load. Bar length increasing. 


MULTIPLE-PASS CUTTING coming in to increase 
tons per fall and loadability with no bug dusting, less power 
and less strain on the cutter. 


HAND-HELD DRILL use upped by development of 
flexible-shaft and hydraulic-powered units. 


MILLISECOND DELAY shooting increasing. 


and tear on the machine, and a better 


size realization. 


Operating Reports 


Air Breaking—New-type air-breakir ube and central compressor 
ine in 46-in coal with 2- te 14-in binder. Coal Age, July, 


1956 p 65 
Bit Maintenance—Illu | step-by-step rundown of bit grinding 
| maintenance su] pl mented by a discussion of the benefits Coal Ag 


} 1957 nl 
Tul ivi | 
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SNUBBER -'-2 STICKS 


















































iditional f for rel | ae, 
BREAK-IN-HOLE provides additional free tace tor relieving or a 
succeeding holes. In this plan, rib holes are stepped up to break 3 STICKS 
lower part of face in section 
. 
| 
io8 _— i. a ee 
2 5 | ¥ 
= 
6¢ . SHEAR . | 
Ad ] 
Se ‘ . — ‘s | 
KERF / . 
| ~ “SNUBBER 
j L 
EQUALIZED BURDEN is the goal in this drilling pattern in SHORT SNUBBERS break band and roll out front of fall in 
it center-sheared place, thus achieving good breakage of both urc-cut center-sheared place. Shearing and snubbing reduce the 
coal and impurity band. number of holes required and also cut explosive requirements 
PROTECTION against damage or loss is necessary with modern cutting and drilling SAFETY ACCESSORIES include gal- 
bits. Left photo shows locked cabinet for preventing loss and mishandling. Cabinet vanometer to test circuits in millisecon 
has a compartment for each section's supply. Right photo shows wooden bit holders lelay shooting—a growing practice for > 
in lunch boxes carrying section numbers for easy handling pro t bot ifety id_—sefficiency 
SHOOTING WITH 
neni ‘| HEAVY PARTINGS. 
= ti j Plan at left shows cutting 
} ) above the parting, fol- 
lowed by shooting of the 
KERF PARTING: i2"-18 RF PARTING: 10"-3 g 
. KE NG-10 © bottom bench first. Plan 


at right, for still-thicker 


a % = = — — - x === —— es : 
. ‘} lr: e im i parting, shows cutting 

: underneath the rock and 

——— = ~*~ = ——— 2° _,___-____-_&._-_7--_-____ 2-8 wile 1a ' 


holes immediately above 








i ee 











BOTTOM BENCH SHOT FIRST BOTTOM FIRST; ROCK SECOND 
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} } ‘ 1d Of as kerf Leer the iMHeadg fr m he ng esc wh I ' + res tance to 
A t risk rf | I naing x ‘ re Th I re espe 
lt i ‘ 4 ‘ | re } oi th he fe ble haft r 
‘ ‘ 7 . .. where y ¢ 
‘ ’ g time, ! whipping or a 
k t ry , ; vrack , ; tice e. Bet- 
‘ : . ‘ ‘ 1 advantage, 


a , 
Cut Positioning : Better cleaning of wet , —_ 
= : if t mc> | 


, 9 : : » 
_ | ‘ } } 
S . . — : ‘ ‘ — ; acl , ittained hang in 
’ , aa , . se. 
I pe! I i i 
i i’ 


sh & does Shooting 


‘ ’ th t. In 1 ; 
’ , , ’ led perator . 
t { t ot ' f Choose breaking medium carefully 
ft but . t post] re to fit conditions and give the size 
d > . consist desired. 
' : tw r 5 tab t ‘ Study the job carefully to get the 
t . reg : : . tput of tting best hole pattern. 
. : - . ‘ : Stem carefully. 
‘ f : g g ther 
t L raaee third 


BENCH MINING—Cutt nder a I ' lable for 


| ‘ Ker ul may i erator br 


re . “ef Drilling na ged pegged A coe 
, , 4 \ ‘ e i” , , * r 


be rm ! : ft xy under Match drill to the job; choose auxil- k the Air is the most-use 


bove, iaries, such as augers. on the basis break t 





keep t kerf t of the al of performance. tice I 
‘ | ; t. ent curt ¢ 
Hi t 
: g 
‘ ‘ : = ‘ ‘ ‘ + + ‘ 
’ ¥ “ 5 
, , . " i 
: . ’ 

. y I king r greater num 

f f : he f 
g ‘ , f - o . ’ , — , Tce 

" r I t t ; bile 
a4 . . Rul a esotess ant tes 
I sigi wi : 
- , : . . = } uw nlv a 
Spe g rai Z . tn t. » 4 . Al reas c 
- . ‘ | ++ ++ . - 4 : t 
s sof ; : , extr r $ mor 
gre I H 

» Gow aie Kent ‘ rse 

, . , , ] ’ 
' > ; to | k hift where all other 

tive VOTK . 


. Three-Pass Cutting ge: “ae ; rire t 


, + , - r S 
i> ait . 
: ot 2 ‘ , . bine 
4 . - ‘ ‘ is f . » num- . ative re t additi ‘ the types of i : it t ver cu } 
‘ —_ ‘ schior 
, ’ , g thre g i} ; ir < I ‘ ° r t On 
g ed if ot ‘ 
I y t sstul halienged 
“= ; . . ? y . ‘ 
wit t f gg bilit and rg ts. Light weight, 1 I 
‘ : : : ‘ : : t g be secured bv 
5 g t y ' ‘ : 
‘ ‘ . f * } ‘ ir hy 
. thr ther - 
. . > “ . ‘ “ : 4 . : . 
. har ; ; ] ‘ 
S » & , , + o 1, takeo# ar ' on . ‘ 5S Sen 
I : th g 
} ; } ( , , 
- ’ a ) 1 
ght. t ‘4 f ’ f <« W o ¢ 
te ter + } lr vster St i rcis t t t rtridges 
I ers i system . 
s - a : t «< rat ; cs epit 1 ndi 
2. I p haltw to the full t r found the dril : 2 Mi 
7 ‘ f hI hy 
" rir > res 
ptl | ‘ } « * the 4 £ re ‘ varrant » 
> ot, of that increase ¢ , ‘ f portable hydra . 
_  « Hole Placement 
ht . ’ : re ¥ ’ , . y > 
£ : f x I , @ Chir ! 
r } f > g patterns 
Resump agai the right rib with AUGERS—T} nveyor suger oF 5 as CO es. N the best 
, fs } ; , 10 to 12 iz pproximatior thereof now has taken ttern for any it in be determined 
i it to the center, tailing out to the ertoa nsiderable extent from the old : DY ireful study and nsiderable 
left to withdraw the bar. Elevating th twisted auger it il drilling. Advantages ©xperimentation. One basic principle is 
et f ‘ par fa tates leaning the le greater riqgiditfs vith conse yue t- ( ntinued ni Ny 
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Roof Control 


Roof Action 
Falls . . . Squeezing . 
caving 


limbering 


p 62 


Bursts and bumps . . . Intentional 


p 64 


Permanent supports . . . Temporary timbering . . . Timber 


economics 


Roof-Bolting 
Bolt types . 
Bolt 


recovery 


installation .. . 


Continuous-Miner Plans 


Concurrent 


p 67 


. . Bolting patterns . . . Designing bolting systems 


bolting ... Bolt 


Full-face, semirigid and boring machines . . . Room and 


room-and-pillar 


Coating and Sealing 


Coatings and their application .. . 


ROO! S| almost ulways re 


PPORT is 
quired in coal mining, either to protect 
main openings for the life of the mine 
or production places from falls that would 
and equipment and ham- 
This 


openings are 


c ndange r life 


per production results from the 
fact that as 
removal, the equilibrium of stresses is 
upset. The 


top results in 


made in coal 


unsupported weight of the 
This 


occurs 


a tendency to sag 


sagging continues until failure 
a) support is provided to prevent 
such failure or (b) the of the 
rock is that it itself 
after point 

In addition to the 


plete loss of the working place, removal 


unle SS 
strength 
suc h 


can support 


the sag reaches a certain 


possibility of com- 


of the coal also involves the possibility 
f falls of 


theretore 


loose material. Roof support 
is required in coal mining for 
two reasons 

1. Protecting men—and facilities—from 
falls, crushes, bumps and other top, face 
and rib failures. 

2. Keeping working places, including 
entries, open for the desired length of 
time, which may range from only hours 
n pocketing through a pillar with a con- 
tinuous miner up to as muc h as 50 yr or 
for entries and 
j 


| 
ioOng lived 


more airways in especially 

properties 

Achievement of these 

goals also means achievement of certain 

ollateral 
l. No it 


ind = other 


two primary 


objectives, including 


haulage travel 


terruptior t 
operations Obviously, a 
} 


heavy fall on the main line in shut down 


i mine comple tel uside from the cost 
of cleaning up and timbering or re- 
timbering. Even with light falls there is 


1 ye nalty which. if falls occur with some 


frequem ." in total a cons lerable sum 
in the « urse of a ve ir 

2. No blocking or partial blocking of 
ervice openings, such as, airways and 
drainw ivs 
62 


Injection bonding 


The achieving of these goals at 
cost 


many mines that even a slight change in 


minimum Support cost is such in 


the direction of economy can save sev- 


eral cents per ton 


Roof Action 


Know and understand the various 
types of roof action as the best ap- 
proach to the problem of efficient, 


economical support. 


The roof-support problem in coal min- 


ing varies with, among other things, thé 


type ot top Really good top is 


excep- 


tional while poor is becoming more 


common The mate rial of whic h the roof 


is made up is of course a major factor 


in its strength. Clays are the villain it is 


now believed, since investigation leads 
to the tentative conclusion that where 
they are present and are saturated with 


likely to be 


Mine roof rock usually is water-saturated 


water the roof is weak 
Support varies with the objective, and 
the character of the ] 


ilso with material 
For example, 


over the coal temporary 

protection against drawslate will require 

one type of support, while another type 

more both the 

and all the overlying material 

must be held. Still others will be better 
j 


suited to permanent openings in bad top 


will be suitable where 


drawslate 


or caved ground. Weathering as a result 
of changes in temperature and moisture 
ontent of the 


rant sealing the top, which is “support” 


ventilating air may war 


in another quise 


In no instance however, is it con- 


templated that the support provided by 


the original coal bed be replaced by 


or crumbly drawslate 


support that will keep the roof in its 
after all the coal 


removed. Even “perma- 


original pl ace and state 
to be mined is 
nent” support means only support until 
Between the 


the coal is first opened up and the final 


uning is com leted time 


pillars are removed, therefore, a number 


of roof conditions and roof actions may 


/ 


be encountered—some at every mine and 


ill at some mines. Among them ars 


l. FALLS OF 
result, 


IMMEDIATE TOP— 


These among othe rT reasons, be- 
cause the top material is inherently weak 
clod 


planes; 


because of 


ber ause of 


such as, drawslate or 
cracks and cleavage 
slips and 
sal 


the presence of kettlebottoms 
the like 


be« aus ot 


weathering imi as 
a result of such mining operations as 
pillaring. Such falls constitute the 1 
jority of the “accidental” type, and are 


the ones causing most of the injuries and 
fatalities, most of the 
ruption, and most of the 
1956 the typical { rock 
ke ng ll ft wide and 2 ft 
fell within 25 ft of the 
working face, where 4 to 10 mer 
worked of such 


falls is the major reason for emphasis n 


operating inter- 


( le anup expense. 





During 
was 15 ft 
thick. Some 75 
cus- 
tomarily The possibility 


ample timber installed according to a 
fixed pl yn. and on the use of safety posts 


ucks 
Cor 


und bars in the face working areas 
with thin 


ver the 


relatively 
“When 


2 


que stilon 
weak roof layers « al is 
t take 


Sometimes the 


crumbly that the question becomes aca 


down and when to leave 


] 


material is so weak and 


demic, since there is no practicable way 
f keeping it up. Roof-bolting with chan- 
nels bars and short he ade rs OF « apb« ards 
has made it possible at times to support 


top that 


I ttherwise could not be handled 


when thick enough, rendered 
mining doubtful or impossible because 


or both 


on coal price seam 


and whic h 


cost, hazard 

Depending 
and volume to be handled, a cer- 
tain thickness of top 


taken with the coal in room and pillar 


ness 


material can be 


work. However, when this thickness 
reaches 6 in or more, the chances of 
economical production are nsiderabls 


reduced if not completely eliminated 


The rule, therefore, is to hold top mate 


rial in working places, especially since 
support commonly is necessary for other 
There are 


purposes exceptions ‘ f 


ourse, to meet special conditions. In 


permanent or semipermanent openings 
One of the 


“ hic h 


the answer is “Yes and no.” 


conditions. for example might 


lead to a decision to take top is a weak 
overwhich is a good 
save lagging if 


slate or sandstone. To 


the slate, cleanup later on or both, the 
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2. RIB AND FACE FALLS~—Apn al 
itive form is sloughing, which may 

be defined as minor face and rib falls, 
with spalling a minor form of sloughing 
Rib and face falls also are of the type 
ussed as accidental. Under certain 
nditions—thick, pitching coal, for ex- 
le—such falls represent a re al haz- 
urd. Sprags against the face and posts 


with plank stringers or lagging along the 


r ir i gw tie afew ards 
® , 

3 SQUEEZING~—In its commonest 
fora, squeezing is the slow increase in 
weight on pillars or solid coal eventually 

* ° resulting in such things as crushing of 
tive al, heavir g of the bottom and the 

ng of pillars into soft floor or top. 

he cause normally is leaving pillars or 

ther « pport v1} ick afte r ons de rable 

" * Dp, pr to be inade- 
juate, permitting the top to settk grad- 

ally with transfer of the weight to active 
i Most old-timers 
air t ith tl t ' . : re al a | )ee ze starts 
g will stop it until settlement and 
i ent plete 
An alternative t squeezing is sudden 
aps which may also occur after a 
period of squeezing. Like squeezing, sud- 
uy rather infrequent, but it 
s] iallvy where thin room 
I irily are left, or where a 
g me t top results in the 
t f rng I s wit! ta 
f | g. One of the effects an 
1 t : “et eTa ' id r is > the ensull ~ 
blast wl in the magnitude some 
es attained, u kdition ¢t wrecking 
stoppings and other structures, can 
kK ars off the track and throw people 
ind sufficiently hard to cause severe 
ry or death. Preventives include am- 
pillar area and careful attention to 
g ng initial breaks qu kly 
4. BURSTS OR BUMPS—tThese are 
’ sudde exp! nlike failures of 

il as a result of internal stress caused 
by weight. In most instances, conditions 

nducive to bumping include heavy 

, = ver with strong members and especial- 
strong member close to the coal; a 


jint at which weight and stress tend to 


ncentrate as the apex t tw converg- 
. : : 

g pillar lines, a barrier pillar sticking 

ut into the gob, and so on; and a strong 


floor. As noted elsewhere in this “Dee P- 





Mining Guidebook ; drilling and auger- 
ig aun be used to trigger bun ips OT un- 
ad stress before it becomes too great 

The basic line of defense, however, is 

adjustment of the mining plan to prevent 


stress buildup. Some suggestions are 


Get all the coal. Clean out timber also, 


since leaving props and cribs can help 
set up onditions conducive to bumps 
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Practice Trends 


QUANTITY AND QUALITY of support per ton of 
Output steadily increasing. 


MORE EMPHASIS being placed on design of bolting 
and other support systems to cut the cost of supports while 
still providing required protection. 

RECOVERY of both timber and bolts being increasingly 
practiced where conditions permit such recovery with safety. 


SPECIAL EQUIPMENT and plans being evolved to 
provide support in continuous mining without interrupting 
production. 


Future Possibilities 


INCREASED USE of European-developed types of 
steel posts and supports. 


INJECTION BONDING of roof strata together to in- 
crease the strength of the roof beam. 


Operating Reports 


Bolting Formulas—USBM-developed formulas for calculating bolt 





zt results. Coal Age, August, 1956, p 85 


~ 


Checking Bolting Results—How to ascertain plug position, torque 
requirements and holding power of bolts. Coal Age, Septembe r, 1956 


ee 


Holding Top at the Face—Top characteristics; coal, timber and 
bolts as supports; installation for maximum effectiveness. Coal Age 
November 1956 I 
Bolting With Truck-Mounted Drills—Mounting two bolting units 
Its in an increase of 60 to 70-tons per section per 


crawler truck resu 
shift. 45-in average-height coal. Coal Age, April, 1957, p 74 
Shearing-Type Bolt—Proposed new bolt has shearing head to 
insure automatic tensioning; also, industrial-engineering approach to bolt 
let gth Coal Age August. 1957 p SO) 
Roof Bonding With Resin—Test work by USBM indicates that 
epoxy resins with hardeners can be easily injected into the roof and have 


rood possibilities for converting it into a high-strength beam. Coal Age, 








January, 1958, p 116 
Mine pillars as fast as possible—at an ev no projections into the gob area 
even rate. The quicker pillars can be hep pillars as large as possible to 


mined, the shorter the period of time reduce the chance of failure under stress 
niform size and shape keeps stress even 


for stress development 
Orient the pillar line with the natural and prevents concentration on certain 


fracture system of the roof to promote large or odd-shaped pillars. 
caving in the gob, thus preventing the Mine individual pillars open-end where 


formation of long roof spans. If long possible and keep lifts fairly narrow 


spans cannot be avoided, some means of 


support should be provided to prevent 5. INTENTIONAL CAVING — Since 
breaking. Cribs are an example caving relieves the remaining coal of 

Keep development out of ctu or weight—at least in substantial measure— 
stress areas next to pillar lines and gobs, und thus eases the job of mining and 
und develop for new pillars away from support where pillars are removed, much 
rather than toward such areas f the roof action in mining is intention- 

Adjust mining to prevent the forma- ally induced. A common goal is a fall 


tion of points on pillar lines. Keep lines each time a lift is taken off a pillar, and 
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MOBILE TIMBERING MACHINES 
facilitating 


face support while adherence 


unde r 
Thus, 
support is provided to (a) break the top 
at the of the lift and (b), with 
other support as necessary, to hold the 
the 

Roof action ir 
monly takes place in two to three stages. 


this goal is fairly easily reached 


conditions ordinarily encountered 


edge new 


within lift and keep it open. 


) intentional caving com- 


top 


The first, or initial, break snaps the roof 
off at the breaker The cave 
monly 25 to 50 ft into 
followed by a 


several of 


line com 
extends 


roof. This is 


cave 


main sec- 
the 
extending up to, say, 

If this is not sufficient to 
take the the third 
cave ] 


and general settlement normally oc- 


ondary spanning 


} 


ind 


nitial 
150 to 


caves 

00 ft 
action to surface, a 

curs. Usually it is of sufficient magnitude 


to reach the surface unless the cover is 
exceptionally thick. Where subsidence is 
limited by packwalls or some other form 
the 


result 


of support, initial strata may be 


cracked as a of bending in the 
falls of the 
encountered in complete caving are re- 
Also, roof action, 
und limited 


to the surface. 


slow subsidence but type 


latively infrequent 


from a gradual sub- 


Id 


sidence Se ict 


aside 


m extends 


Timbering 


Match 


specific 


the 


permanent or 


type of support to 
job, whether 


temporary. 
timber and 
get 
possible 


Study 
methods to 


types 
the 


in relation to 


support 
most economical 
support con- 


ditions. 


yport in the timber” clas 
ull =the 
e to steel 


way from roof 


nerete and 


cut 


de juate 


| 


ira 


cost 


} 


to stand 


plan replacing 


brick linings in permanent 
limits, timber i: 
} 


legs and bars of wood 


ludes posts, 


tween these I 


alumi- 


hes and zs of 


and 


| 
num; vie Iding ir 
forced 
brick 


abutments; such supplen 


rein 


concrete steel; concrete, 


j 


ang masonry cOmmmns, piers and 


ventary items as 
wedges, capboards, headers and lagging 
and coal itself. Other forms of support, in 
addition to 


timbering, are bolting, and 


: — ling 
coating, sealing and ymiding disc ussed 


later in this section 


Permanent Timbering 

The goal in permanent timbering 
should be that 
life of the economic 
limits, should match the expected life of 
the 


however. In 


permanence, 


I meaning 


within 


support, 


opening. This is not an absolute rule, 


ground where movement 


can be expec ted for some time until the 


measures stabilize (longwalling, or driv 
ing gangways through previously worked 
ground, 
to make 


potary 


for example), it may De desirable 
the 


one, rep 


initial timbering job a tem- 


lacing it with final per 


unent timber when things have settled 


dow n. 
" which 


As in example ot permanence 


consider the case of 
a life 


heading with a 


is not permanent, 
of around 3 
life of 


ulliy Wil 


ntreated wood with 
yr in a haulage 
Since treated wood norn 
last at least 10 yr, 


whereas 


LO yr 
t could be considered 


permanent,” with untreated 


wood the initial installation would have 


to be prob 


replaced it least once ima | 


bly twice. with each replacement nor- 
than the 
The moral is that within limits it is better 
} 


») spend 


: 


I rally more expensive original 


t more start for 


only to 


peti la- 
' 
not eliminate 


} 


ind 


nence 


ment 


replace- 
ilso production stoppages as 
falls, but to keep routine 
is low as possible. When 
that it doesn’t rot, 


i result of 
aintenance 


timber is installed so 


HAND-PUMPED HYDRAULIC LIFTER here eases 


Truck facilitates 


mounting 


thir 


ighing 
mrp] nditior r 
is eXampies naivions are 


’ : 
most favorable for keeping m 


to the minimum 


untenance 
bare 

Conversely, of course, timber or 
port life 


essively 


excessive—and thus ex- 
life of 


would 


can bx 
costly—in relation to 
ng. As an extreme example, it 
be wasting money to line a 5-yr-life op« 
ing with reinfor concrete 


nat : nt on ‘ 
sand-ct it nixture 


ment in inch 
wire might well be the thing 
particular applicati 
LINING—Sup; 
lis ; 


ler strear 


mng-lived openings on sl 
toms. Reinforced concrete 
bh “Ter ag 


lir ’ y y 
linings, and also j 


e in heavy-duty 


' 
’ 
} 


vides complete sealing. Sealing with some 


vided by sprayed-on sar 


sul port is pre I 


ement mixtures, though support is only 
the f only 
When applied over 


2 in, 


minal when, 
% to % in thick 
and in thicknesses 


say, coating is 


wire up to 1 or 


provide some holdi: power in ad 


“ > | 
Steel 


sealing with a 


they 
dition to sealing 


prov ide 


liner plates also 
‘ onside rable de- 


cost and 


footw 


gree ot support, und are low 


" 


easy to install, using 


a starting point. 


Thoug! 
uting 


GROUTING 
g or coating, gré 
strengthen top in sections of permanent 
stream beds 
the 


SsEeeT 


ypenings under, for examplk 
the 
op ts rotten 


where overburden is thin and 


Elimination of water 
ge may be mdary goal. Sometimes 


: a Sex 


it is the major one, with strengthening 
of the 


top as a collateral benefit of the 


grouting operation 
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AND ABUTMENTS Supports 


re tound at 


ype isually al 


PIERS 


, 


S AND RINGS— 


‘ , +} ’ « 


YIELDING ARCHE 


“4 


byr 


et 
TIMBER RECOVERY i 


THREE-PIECE SETS—P: 
} ed ‘ ll forme ox 
last peTrma- 


s the bureau 


re 1eaning 


LAGGING-Spalling f I and 2. Keeping workings open. Th« 
ghing of r r the er to preserve access to th 
} ‘ i ‘ t wl } produ thon comes 


3. Holding top during pillar removal. 
he s hould have sufficient 


pport si ud i 


‘ ; : ‘ 
+} 


hold the place « 


STANDARD 


roerw er 


SINGLE POSTS PLANS 


i 


FACE-AREA SUPPORT-—If coal is 
be produced, both machines and men 
rk in the face area, which also 


it 


<t “ 
ns that timbering must be planne: 


t reasonably effici mining while 


icin r maximum 


HITCH TIMBERING hazards of new- 
' nd its hazard lition is large- 
specific hazards are slips 

kettlebottoms and the like 

the 


1 the 


’ 


general weakness, as in 
ertain drawslates toads am 
caught, certain roof 

and sag 

attention than if they had 

1 immediately. Swelling or 


I na s is 
. 
n ecuread 


thus re- 


ering ore 
pecially if treated wood or 
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disinte gration as a result of moisture ar 
additional difficulties that may 
in face support 


crop up 


SAFETY SUPPORT—The first line of 
defense in face support is the safety post 
or safety jack. The latter has the advan- 
tage of being easier to install, as well as 
to move to permit machines to pass. In- 
little with hand- 
loaded conveyors but increases progres 


terference is relatively 


sively as mining moves toward mobile 
machines 

The crossbar is one logical answer to 
keeping support close to the face whil 
at the same time keeping down inter- 
Where the 


especially if 


ference coal Is low. CTOSS- 
weight sags the 
too-little 


for mobile equipment. This has resulted 


barring, 


bars, may result in clearance 


in some mines with poorer top, in con- 
veyors being chosen instead of loaders 
Roof bolts have the 


in most instances, of providing FO 


advantage 
] 


1 sup 


’ 


also 
port with maximum headroom. In many 
instances it is possible, by modifying the 
to install them as the 


loaded, starting for example, on the right 


face cycle. coal 5 


rib as soon as enough coal is loaded to 
make room. In addition to independent 


bolting units, many continuous miners 


now are being equipped with dual bolt- 
be installed as 


coal 


ers so that support may 


the machine mines the 

Face support plans are almost infinite 
in variations but the general routine is 
to extend posts, crossbars or bolts to the 
face after 
tect the cutters, drillers 


gaged in preparing the 


immediately loading to pro- 
and others en- 
next fall. Roof 
to protect mac hine 
saddle jac ks 


may be employed under bars to permit 


jacks may be used 


operators specifically and 


movement for cutting with shortwalls 


Then, after 
caught by safety posts or jacks 


may bh 
‘or bolts 
as soon as an appreciable area is exposed 
Thus 


there is an 


shooting, the t yp 


by loading support 1s provided 


whenever opportunity for 
installing it 
Protection for loader and miner oper 


hack from 


the face, commonly is provided by bolts 


ators who are relatively far 


and/or crosshars spotted over the ma 
chine and either left in place or moved 
up. Use of bars of course is dependent 
sufficient height for 
Handling bars in the face zone, particu- 


ahead each 


somewhat of a 


upon clearance 


larly where they are moved 


time a cut is made, is 


problem, particularly, if metal or heavy 


strength over the 
As a result 


iluminum H- 


wood 1s needed for 


necessary open spans a num- 
her of 
sections which are both stiff and light for 


high holding power, and ease of handli: 


operators employ 


ss an example, kee ns two su h 
ahe ad 


One mine 


bars in each place, moving them 


when each cut is completed 


iddition to the 


PILLAR SUPPORT —In 


regular protection of men, machines and 
working places, support in pillar sections 
functions as 
itself is 
wings 


usually 
Coal 


as stumps 


a top-breaker also 
a form of support, either 
thin straight fenders, 
or sawtoothed fenders made by gripping 
or cutting out on the gob side, as ex- 
Frequently, a part or all of this 


ample s 


coal may be recovered, and even if it 
is not, it represents 
less than the conventional tim- 


Artificial 


solid work, consists of jacks, posts, bars 


a Support cost con- 
siderably 
bers or cribs support, as in 
and bolts used much the same way, plus 
cribs and breaker timbers, both the latter 
break the top and at the 
nd pillar places 


primarily t 
time 
against the 
Heavy 
ditions may warrant special measures in 


roof during pillaring operations 
At one 


sane protect rooms 
riding over of caves 


weight or other special con- 


support 
mune iss an exam le, the first 


block 


two sides 


ype n-¢« nde d Is 


to the 


mining : 
on the 
] 


suppleme nting 


next 
this with similar cribs 
1 number of neighboring blocks in the 
, 


on 


Overburden at this operation ranges uy 
thickness and the im- 
40 to 80 ft of sandstone 


property, the 


to 1500 f 
mediate top is 


At another 
erator is protected in 


machine op 
of the 


intersection of 


recovery 
final corner stump at the 


the pillar plit und room by erecting 


cribs on each side of the space in which 


the machine advan in mining the 
mp 

ROOM AND ROOM-ENTRY SUP- 
PORT 


mining 


Depending upon equipment and 
] 


pl an ” pe rmanent’ room am 
timbering starts at from one 
Usual 


< ap- 


room-entry 
cut up to 25 ft back of the face 
without 


and thre e-piecet 


with or 
boards or short headers 
Witl 
may be 
cutter bar to form 


slid 


posts 
bar-and-le Y sets 
thic k co al 
gripping out with the 

which the 


topeutting in 
legs eliminated by 


bars may be 


jacks 


only 


SUPPORTS— Roof 
about the 


' 
until! 


STEEI 


recently have heen sub- 
stitute f rw i posts in we rking places 
Old rail has 


attempt has been made to employ 


past and 


heen used if the 
some 


orrugated strips and other 


light shapes 
members 
The advent 
sim‘lar types f equipment brought the 
Europe al de 


pe «ft 


steel 
of ri . I planer and 
eloped steel posts and steel 


i into the 


and he 101€T 
United States 


combinations 


picture in the Their main 


upplication is on planer and slicer faces 


wre Seing conside red in some 


applic ifions 


‘ onsid- 


for ertain other 


features leading to suck 
included high load 


vie Iding 


urrying abil 


provis‘ons for and thus 


guarding against sudden collapse through 


support breakage, and quick installation 


ind release. 


Timber Economics 


and 4 


If a place makes 25 ton post 
costs 75c to buy and the same to install, 


There 


particularly where support recovery 


the cost per post is 6 per ton 


tore 
} 


is not contemplated, support methods 


materials requirements and possible r 


coverv should receive intensive 


Elimination of fatalities and injuries 


and the promotion of efficient mining are 


; } 
of course, the ove rriding g als and should 


jeopardized by stinginess in tim 


not be 
one 


} 


to consideral 


hering. However, since even saving 


post per cut amounts rhe 


money per ton, a change 


pattern—perhaps by staggeri: 


example can achieve this 
still provide the requ 
Whe re b 


items 


protection 
expensive 
sirabilitv of close stud 
greater 


comes even 


TIMBER 
though it may prove impr 


| 


duce the 


INSTALLATION 
able t 
number 
ticularly crossbars 
in setting cost can be 
ing machines, now a 
of types with both r 
mountings. The first 
for a timbering 
over 10 yr ago 
stallations saved its 
reduced labor f r tu 
loading m 

In addition to 
hand-operated lifts have been d 
for replacement and installatior 


bars in entries and gangways 


tons per 


designed for 
a flat-bed car 
Even without sp 


timber crew's work 


mour 


its < apac ity increase 
jacks to take the 
ut of raising crossbars 


timber 
coal, where universal 
cutter bar 


bars 


ployed, the 
into service to lift 
SALVAGE 


covering posts 


The practi 

bars and t he r tirmbx 
material depends on (1) whether it 
safe 9 customary 
sted material, decay has left it wit! 
useful life, and 3) the 

If these and other 

affirmatively 


then proceed, but only on the 


whether, as with the 
untre 
little 
recovery 
be answered 
adequate temporary support be installed 
before the moved r 
that removal be done from a safe 

Remov al chr mize< 
with making falls in pill nin‘ Sup 
be pulled 


point 


post or har is re 
port 
? 


sometimes 


ports may 


: remote wsiT 
hand yperated postpuller or svivester 
economy ind the ultimate 


nll ng 


Csreater 


safety is achie ved by I 
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NSION - SHELL Requires m 


to anchor, is better suited t 


EXPA 


hain or cl Some il cor ble for the following benefits riving 








asuK for ex pit : ©! inted ™ , An 50 lecrease in accidents of al] sotter semiplastik ro is normally 





However, 








tions liicult to tension properly, am 





rawler-tvr Db ontun tr . . rease { 5 in in headroon tenance f tension is difficul 








BOLT SIZES— 


: 7 
The usual 
aay are 4 and “%-in 










reduct t of posts and bar lr ve instance ui these advan in high-strength steel has a maximu 
‘ tances, posts and bars have tages—or ny of them—have been s eld load of 9,040 lb, compared to 10 









rular-strength steel 





Roof-Bolting 





n steel is nearly W 












- . atte : 7 lates usually are 6x6 in, t th other 
Design the bolting pattern to give Bolt Types Plate la = 3x6 in, though othe: 
the desired protection yet keep cost . : es are empioyec Embossing am give 
I * hole nor ‘ finn } rir 
of bolts and installation down. ; P ; , . the same be sth with a « 
‘ gait Der r weak members t siderable ders in thix _ da 
Provide good anchorage and tension > ayaa cee ae : 4 ’ lecrease in thicknes ana 
. I f i i f i ‘ : : : : . — . . seoquc ntly sucn plate 5 are used by 
property or maximum reiniorcing oe F . ' : i I 
: : re | r n iS bial gir “4 a‘? » } - > wr ; 
power. ' . be : ers 
ver members » strong nner me . a « ‘ " ; 1 
—~  - The %s-in bolt, incidentally, offers a 
Check installations periodically to ber. In beam-building narticuleriy. thy ; : 
, . , MANS pal sas Sy ther ivantage where tension dropoff 1S 
guard against loss of tension. legired result ic ttained by anchoring : ' 
‘ . , — a ‘ erienced as a result of plastx flow 
: we 2 f tor iterials, movement of top strata 






te up against the top. This, it will 1/or shrinkage of headers (O-B Haul 
a This re fle ts 


iS appreoxi- 





300 







. re we etter fs t asing resista The gher ficure for the %-in bolt 
‘ , f . i the ro aoa 

. . = - Soe cena 8 roof ght mean the difference between fail 
. . . wel it : .o nececcarw ¢ ncereas _ . 

Reet ’ le the f uM ~ iS€ . —_ ntinued hol ling of the t yp 










CEMENTED BOLTS—A recent intr 
tion is ti emented bolt. Cementir 














few é fatalit fr falls = aes SS SS one naturally increases the cost substantially 
to re fect co the reinf ement . 
\ rd to t Bure f Mines, it ; ' a fa but does insure a permanent anchor- 
: : tor re T s far tan thet ic ts ma 
2 ¢t \ . er Dotrte : . . _ ige, esp ally in soft strata. It is offered 
- - bre mpare ls ‘ hered. One reasor ere pa y weak . . De me ‘ ssary pr irilv for long lived permanent open- 
4 nr r¢ thee r > " 
that hole | tself better to the SMa suppor! “ I t sc where the extra st is less a factor 
: , . re fas . ‘ rs — } « . > one 
leve ent of definit itterns, and t , : The design (Coal Age, May, 1957, p 
. t ti . . 
erence to the patterns after ‘ti Ps based on the use of a reinforc- 
. evelopment. Clear either side or g bar instead of the conventional bolt 
t t re 1 in bolting, and ther SPLIT-ROD-AND-WEDGE — Proper] plus perforated sleeve. The sleeve is 
timbers to be k ked t talled in rock of the right twpe. load ' ed in the hole and filled with mortar 
2. Higher output per man and ma- rrying characteristics of the split-rod | reinforcing bar is then driven into 








r t of re working room nd-wedge bolt are excellent. It easy t 
terter ‘ t nstall and is not weakened I 
3. Less bulk in support material to b stallation process. However, it requires Bolting Patterns 
tore } ! 1 transported mpressed air for driving and thus ma As with timbering, the pattern with 
4. Better coal cleanup. In some i: require the purchase of compressor t he adinsted nat only t@ « 










5. Higher extraction as 





' ‘ 
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Reinforcement Factor 
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BOLTING DESIGN CHART developed by U.S 


of bolting systems which provide the required support 


tor bolting 


support should \itted unless they 


contribute ly to holding power 

and 
Where 

of published 

dicates th 


4-ft 
cl wsshars 


safety 


patterr 
pa r 


be thee 


’ 
chuce 


say every 


ful. 


SUPPLEMENTARY SUPPORT 
one ) the 


rt systems devised for 


though bolting is 
supp 
the immediat I 
function, it inifest that bolting 
is not the answer to all 


which is its 


suppor prot 


lems. One evidence is the occurrence of 
of-fall disasters where bolti: 
considered _ satisfactor: 
nber of such falls has not 
but thes have helped focus 
attention on the following points 

l. The need for 


help support the top and 


major ft 
patterns 


the nur 


were 
True 


ecen large 


wixiliary timbering 
many mines t 


equally or more important to give warn 
. 
ing of impending collaps« 


2. The checking to 
keep track of changes in roof conditions 


need for ‘ areful 














0 4050 


Bureau of 


seh 
PI wil 


materials 


support 

| compensate 

In fact, in 
mind that 
reliabk 

heaper, in add 


a few instan 


convention 


more 


warning features 
increased 


T he 


yn the type 


saly age I 
ro f h is 
ot the sup] | 


type of 


port. For instance, wiil 

ember not to far 
of it 
that 
kettlebottoms 

may , os th 

rdditi nal This 

form of 


cre ssbars as 


ontains 


nts for the support 
idditional support takes the 
wood blocks, headers or 
auxiliaries, including 
ties, heavy 


landing mats mi so on 


us metal 
channels, steel 
iviation 

Where 


ige, OF 


well 


wire 


n of anchor- 
doubt about the 
strength of the beam « | by bolt 
Ing support independe nt of the bolts 
may be necessary. This takes in all the 
forms | 


there is 1 questo 


where there is 


onventional including singk 

Imm luding uch 
held by a 
ind resting on 
latter 


bars und so on 


posts 


sot 
special 
bolt it om 
the other. The 


veloped for pillar work 


types is a rossbhar 


end a post at 


practice was de- 


the post be ing 


sent on the solid side to act as a breaker 


when the next lift is taken 


Designing Bolting Systems 
Based on the results of model 
ing (USBM R.I. 5155, “Design of Bolkt- 
ing Systems,” and 5156, “Reinforcing 
Bedded Mine Roof With Bolts”), the | 
Bureau of Mines has developed a 
bolting 
a roof-bolting design 


test 


eral procedure for designing a 
Based on 
chart, illustrated, the procedure is as f 


system. 
lows 

1. Take as a first approximation of 
bed thickness a figure arrived 
dividing the observed thickness 
und dividing by the 


] Use of 


mservative de- 


iveTade 
it by 

of the roof section 
number of separate imiunations 


the average results in 


sign. Laminations thicker than the 


aver 


age result in a higher reinforcement fa 
tor than the 
ill laminations are the 

2. Choose 


firm rock at the anchorage horizon 


chart, whicl ilies where 


sane 


a bolt length that will assure 


This 
results of tests 


may depend upon the f 
Item 3). 

3. Conduct tests to determine bolt-an 
chorage < apacity R.L. 5040. slotted typ 
bolts, RI. 5194 


as the design lue 


and expansion-type 


Choose for the bolt 

tension either the . 

the following is smaller: 10,- 

00 Ib for a wedge- mild-steel bolt 

x 8,000 Ib for a %4-in mild-steel ex- 
hell 


pansion-snell 


whi 


bolt However, 
i signifi ant 
to 5.000 It 


this lower figure should 


lence shows 
after installation—say 


later 


divided by 
For most 
tance between 
to 6 ft. The mi: 
be determined 


mine 


roof-cor 
particular mir 


ould | 


De tt 


from 


perience at the 


per set in steps, each time 


creasing the tired by 


! 


cesign 


spacing 
chart to keey 
factor unchanged. Bolt-t 
to-rib spacing should be 
equal in the set 

5. Choose a trial value for spacing be 
tween sets 
than the 
im the 

6. Using the desired roo 
struct the 4-B-C-E-} 
chart 

7. If the 
than 2 
the roof span, 


along the opening not greater 


spacing a ss the pening with 


sets 
line 


reinforcement factor is less 


decrease the set acing and/or 
and numbe r 
t lengt! 


incre the 
of bolts per set and/or 


4 change in spacing and/or 


span will 

effect 
Results achieved in bolting a particular 

roof should indicat 


reinforcement factor, as determined from 


have a greater percentage 


whether the existing 


the design chart, is adequate or should 
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be incr 1 by modifying the existing thrust and rotation to penetration and erally preferred. Drilling in hard sand- 


| 





bolting system. In the absence of previous bit wear stone at one operation, as an example, 









. , 
exper e the reinforcement Regular pect proper lubrication became impracticable with dry collec- 
fact I Z therwise boiting } ind é ness are basic approaches t tion. Tanks and pumps were nstalled 

; ] 
t tined. ¢ rst _~a @ existing the proble f keeping iaiIntenance to feed water ut thr ugh the hollow 
t t be effect c A \ rtant 1s having the lr ll re | ik ng it pt ssible not only to 








ndering dust col- 











Bolt Installation regularly | should be adjusted for 4NCHORING AND TENSIONING 


nang . : . Hons Anch rages iTy in accordance with 





a ro , 1; 
the type of rock, with rresponding 






pe which i -illis “3 a he eeete ff , measte possible. 


: 









pos- 

















posite 1S 


OD 
: 


, long at t anchorage horizon. Won th nd the bolt will pull out be- 






1. Work with bit manufacturers t good anchorage and abil 











a , , . t the proper rbide and desig: properly. Undesirabl iriations lude 
, " ne arill , 2 ( onsider the use of two or three ersize erTsize Gcog-iegzing ind 
‘ . > w rate ne re sizes of bits t red . wear thr ot " “ i KS A } i€ 
: Sg « = . } ss vave r method of rev g 
ROTARY DRILLING — Develo: ' 3. Match thrust and rotational speed faults before they become serious 
" " . 6 , ‘ ‘ f 7 . ¢ pe — , t muse tr Die 
‘ ; ‘ . . ‘ bit w r Pr per nstal ition is another fa tor in 





ture. N et fy m 4. Employ trained men for good al rage Wit expansion-shell 

' . _ ’ SS eee eee types, this includes positioning of the 
ss A . : , e not tn mee un } 

fos k o » + 5. Keep a bit-sharpening record, ar s is Not tO use up Uireac 
‘ . so, o} = r rd f hol trill na bit ] I t : rease the poss bility of not 







6. Determine bit needs per shift l nning 



















fe dril hich « } } y pre 7. Provide driller with two strings ving mple bolts to s e that proper 
, Se tot cote 1 of bits so that while one string rage is being achieved 

, it ates 8. Use bit record to determine if the CEMENTED ANCHORAGE-—A new 
he " = of ‘ a r } oy , - +, vy r , : 1, lor ent ix y horing expansi , shell 





COLLECTION 
ethoad f 










TORQUE REQUIREMENTS-—Under 


ra ditions, 50 to 80 Ib of ten- 


h f bails as the bolt is run w lector nsists of flexihk lar held sion is developed for each foot-pound of 











is a conservative 







m u ere nd drop t nt bag or onto the factor bout 150 ft-lb of torque will 





Proper eratior i ntenance of floor. More 1 tive means of collectior levelop 9,000 Ib of tension—well below 













not excessive upw urd 

pl u perat t rachine ll steel ssure to generate additional friction 

to the maintenance perintendent, fore Dry dust llection, however, | Torques up to 200 ft-lb may be em- 
ind driller, with special attention been found inadequate under som ployed in hard aterial, with some 

to showing the driller the relation of onditions though normally it is gen uuthorities suggesting around 170 ft-ll 
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t rmined by ising a spe ial ompression 
pad gage 

The se d indicato prises sp 
cially forged self-centering-head bolt 
specially embossed plates and concave 
steel-spring washers. They change shape 
us the load is upplied und change back 
when tensior lrops t " ertain sue 
Concurrent Bolting 

Continuous miners, since they are ce 
signed to stay in ne place all or ! st 
of the time, have present d some pr 


lems in attaining the benefits of bolting 





as well as problems with conventi 
timbering als These problems } 
heen accentusted with the growtl ‘ 
conveyor transportatior which further 
limits the opportunity for using separat 
bolting facilities 
Concurrent bolting is one answer, a1 
bolting units have been dev sed for 
stallation on all types of miners, whet 
ripper, semirigid head or boring typ. 
The mounts normally permit angling 
the drill in or out a maximur f 25% 
30 deg. The sual practice is to swing 
the unit out or ne hole and install t! 
bolt | swine it i. in 
f getting tw rows on each side f the 
VISUAL EVIDENCE of bolt tension is provided by new indicators. The type at the nlece unless only one row on each sick 
left shows by flattening of the crimp in the washer when proper installation tension will Pe — 
has been reached. The type at the right (flat at proper tension) also shows if bults ~— — P ’ _— 
lost tension after installation by flipping back to original shape The ley & a oe — 
‘ per it the } ‘ he ; ”, before 
the achine has t e, if it f the 
in hard shal wind 150 to 160 in soft ntervals t heck the sccuracy f the ripper or semirigid tyn« r til it 
shale Ir eT soft t 4 where a horage torque setting f the wrencl r bolt y ances be d the le r ar r £ 
upacity is limited. bolts may be ticht achine the unit on boring types Normal 
ened with a hand torque wrench t After installation bolts may lose ten- ficient time is ble to permit a 
determine the suitable setting for the sion for any of use good job of bolting, which can pra 
bolting machine luding plasti it the _ tically eliminate stopping the machine 
Bolt head and roof plate should bk nchorage point he strata, to install supports. The additional pr 
firmly against the top before tightening irving out or yielding of the headers ductior un be as much as 20 to 25 
dye gins t) m ike sure that the maximum rumblir g t prot iberances under the whe re $s h be Itix g is poss ble Ir Id 
thre ad let gth Ss av iilable Excessive be aTiIng plate and so on As noted t t . ber of the Trew is expose | 
torque may be wasted in hard top as a the handy device for spot checking to t pen top with some types of install 
result of galling between bolt head and see if a tension dropoff = irrants retight tions, and ly the bolters with other 
plate. If the plate is not level the bolt ening is the hand torque wrencl I then, the bolters are some 12 ft 
he ad may be tw sted off at over 175 r sO ha k fr m the fa . 
ft-Ib VISUAL INDICATORS—Two general 
Caution should be observed with types of indicators to show tension it Bolt Recovery 
wood headers to make sure that ten bolting are now available. One shows Since as with timbering. excent 
sion is preserved. Wood can dry out nly that initial tension is secured. and pillar lines, it is estimated that oan - 
vie Id under pressure and otherwise onsists of a crimped washer, the crimp than one bolt in 10 is ever called upx 
hange characteristics with loss of ten of which disappears when the correct to actually support top material, salvag 
sion. Never install a wood header, cross tens‘on is released simost automatically hecomes a matter 
bar or capboard with a nut alone. Always The second type shows not only that for consideration. since whether the bolt 
gy ng temtgy ner = good on i» yy ca : “s — age but is holding top is a major factor in di 
ated ieee & hat ord als any Telax ti n takes place in termining whether recovery is possiblk 
~ a, 1 < clud ma service Sucl indicators because of Even if most of the bolts were support 
chines in good adjustment and the us« their st. normally are designed for ng top, salvage would still be possibl 
of the wrect bolts shells und washe rs installat . = upproxit ttely every 10 by installing protective supp. rt but the 
for the job or 12 bolts. One device of this type hazards are substantially greater and 
nsists of tw rcular plates between the savings possibilities correspondingly 
( HEC KING TENSION The ultimate vl Tt h : lave T f T bbe r has bee n le SS 
in accuracy and pe rhaps the best method bonded. As the levice s pl wced under Recovery operations so far are limited 
of determining the efficiency of the bolt tensior f pression the rubber ex almost entirely to the expansion-shell 
ing job is the pull test with a hydrauli pands or contracts, and the relations} ip type of bolt. Under favorable condi 
ram. Between such tests a hand tor jue between tension ind torque, or the tions. recovers ost is .t I ‘ 
wrench hould be employed it frequent relaxation of ter ! I ‘ un be ke f a new unit neluding expendit res 
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Continuous-Miner 
Plans 


Make sure that operator and other 


crew are under supported top 


at all 


men 
times. 

Design the support system to keep 
operating interruptions to a minimum 
entirely by, for 


or eliminate them 


example, concurrent bolting. 
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Coating and Sealing 


Consider for protecting certain 


roofs in certain areas against the ad- 





verse effects of moisture and tem- 
perature changes. 
ty of certain types of 
f+ g ture : te 
nr ea that a mu nber 
pr 
‘ €] < ti past ave nstali 
, ’ t«< te rms 
g ul 
for t ind te perature 
M t gh the ice 
ber of operators have red 
y sy pre root 
‘ , . t of these 
( “i 
I 
wit " , g Ilw be we the 
: 
tes after applica Be 
t r re n umable 
+} re t he taker 
t Als re must be exer 
‘ ‘ , fter upplication the 
ter A t least t propagate fire 
P , » he menvented 
tf ig pI 
4 bye rs linets now m the 
ket meet this standard and are being 
: 
Caret g and dryness are major 
req t to good sealing. Though it 
[ ‘ PI rt. se g has cleaned 
. ‘ stly roof and rib dis- 
tecrat sit thons at 2 number of 
¢ wher entional timbering 
to do the b. Cost varies from 
4 » 9 ner < re toot nimutiry + 
to 20c pe J inimum at 
. 3 ' 
t perat s nciucing scaling and 
ther preparations. Usual practice is to 
s the tor iz urTy the coating 6 o 





r ; ll the oal Ibs are aled 
to prevent sloughing. One of the inci- 
lental benefits is a smoother surface 
wi } helps ventilation 


Injection Bonding 


T he major biect ve in bx Iting as 
ré ly noted 1s bind g several 
thin. weak layers together to make a 
thicker. stronger seof team. Se casenen. 
t pr ess is the same as making ply- 
wi ] gically led to the ide a of 
bonding roof members together much as 
the plies are glued together to make 
M“ da 
The bonding is done by injecting 
tl b g agent under pressure 
through drill holes at appropriate inter- 
ls and of appropriate depth. Experi- 
ents so far (Coal Age, January, 1958 
I 116 nd ate that the idk i } is good 
possibilities. If further work confirms 
this bonding may be the new and 
we-efficient approach to reducing or 


f falls 
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Transportation 


Face Haulage p 72 
Shuttle cars . . . Battery tractors . . . Conveyors . . . Extensible 
conveyors 

Trip Loading p 75 
Trip movers . . . Track layouts . . . Automatic loading . . . 
Switching coal 

Main Haulage p 76 
Rail haulage ... Track . .. Haulage control . . . Belt Haulage 

- « Belt operation 

Hoisting p 79 
Belt slopes . . . Shaft hoisting 

Handling Men p 79 


Hoisting . . . Car transportation . .. Belt transportation 


THE FUNCTION of transportation is mum of manpower and maintenance 


to move coal from the face as fast as 


the loader can load it or the miner can COST-CUTTING POSSIBILITIES — 
mine it, and keep it moving to the prep- The savings provided by modern trans- 
aration plant on the surface without portation facilities are alone worth a sub- 
interrupting loading or mining. This _ stantial investment, aside from their 
means that the transportation system effect on face performance, as two re- 
should always be in place and ready t cent examples show 

carry coal anytime loading is in progress 1. Replacement of 1,500 old mine cars 
Furthermore, the system should have ca- 2.9-ton payload) with 505 new 9.6-ton 
pacity to handle any peak the loader units, 7%-mi average haul. Result: 33% 
or miner is capable of reaching. Finally ut in haulage costs and 5% in overall 
the system should operate with a mini- cost of coal in the railroad car. The in- 





Practice Trends 


TORQUE-CONVERTER and straight AC shuttle cars 
cut investment and operating costs at the face and bring full 
AC mine operation appreciably closer. 

EXTENSIBLE CONVEYORS continuing to work up 
rapid gains in serving face units. 

AUTOMATIC TRIP-MOVING and loading stations 
becoming more numerous. 

BIG CARS and locomotives continue to take over in rail 
haulage. 

ROPE BELTS continue to gain at a rapid pace in the 
conveyor-haulage field. 


PORTAL RELOCATION increasingly practiced to cut 
travel time and add to efficiency in handling men and supplies. 


Future Possibilities 


DIESEL MAINLINE HAULAGE to clear away the 
last obstacle to complete AC mining underground. 


TROLLEY CONVEYOR or other new types for main- 
line haulage. 
PUMPING OF COAL from face to preparation plant. 





PNEUMATIC or hydraulic hoisting of coal. 
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vestment will be returned in 24% to 3 yr 


2. Increasing use of belt tr insportation 


from 17 of the coal handled in 1952 
to 55% in 1958. Result: haulage cost re- 
duced from 3lc per ton in 1952 to 20 


in 1958 in spite of increases f $5.90 in 
wages, $80 in vacation pay and 10c iz 


welfare-fund payments. 


Face Haulage 


Aim for the maximum degree of 
continuity by the use of continuously 
operating equipment or by use of the 
largest possible mine cars or shuttle 
ears, plus layouts which keep chang- 
ing time to a minimum. 


Although mine cars have moved int 

a minority status in serving face units 
some of the le ssons learn d in attaining 
maximum efficiency with them apply 
with equal force to their successors. One 
lesson is use of the biggest r possibl 
to cut down the number of chang 

thus increase loading time. A second is a 
haulage layout providing it the best a 


changing point no farther back than the 
next crosscut, and at the worst no fart! 

than 150 to 175 ft back. One ntribu 
tion to the short change with irs was 
development of prefabricated track lay 
ractically guaranteed 


outs which I 


changing point at every crosscu 


Shuttle Cars 


As with mine cars, the bigger tl 
shuttle car. within limits set by sear and 
other conditi ms, the fe wer the change 


and consequently the fewer the inter 
ruptions in mining and loading at the 
face. Also, as with mine cars, the closer 
the changing point, assuming the usual 
two and sometimes three cars per 
the higher the efficiency 

The pressure to increase unit capacity 
has resulted in the development of 6 
wheeled shuttle car articulated in the 
center to permit the two ends to move up 
and dowr and thus minimize the roofing 
that otherwise would be encountered 
(Coal Age, May, 1958, p 140). A 27-in- 
high model has a rated capacity of 4% 
tons. Driving is done by the two middle 
wheels 

AC and torque-converter cars not only 
offer advantages of simplicity and low 
operating and u 
bring wide use of AC much closer. If 


such cars could he coupled with diese] 


maintenance costs, but 


locomotives on the mainline or, as is now 


the practice in a number of operations, 
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1 Making : tie 4 7 trol to speed up the 
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Operating Reports 
seu Designing a Haulage System—How equipment was selected for 
ae * —t slope operation producing 12,000 tpd with eventual hauls of 4 to 15 
: . . Coal Age, September, 1957 84 
| f to a r at Closed-Circuit Television—How one mine uses it for smoother 
t > x rhe ty] Safer shaft I isting 4 nal Age. Oct ber 1957 p 90 
| = , ; 
Wreck Prevention—Permanent-type rerailers for various condi- 
tions. Coal Age. October. 195 pn 96 
, ' 
t t the Rope Belts—Report on experience at the mine where the rope 
I the ] b belt was pioneered, taking in mainline and pa el units. Saving in instal- 
Ke t ition of 4,000-ft mainline unit estimated at $50,000, compared to con- 
rt LL } , a - . 
: entional unit. Coal Age, February, 1958 p 124 
ft f bat to k 
; . 
, ae @ © wer 2 1 ty Beltman’s Guide—How to install and operate belt conveyors; how 
. = ' . » <= 
tht cost, say, lc per ton, while the to troubleshoot conveyor operation and belting difficulties. Coal Age, 
reductior face st as a result f March, 1958 Pp 122 
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B four-whee Vit f , 2. Gravity Retarding—F« asible with a 
tr rs wv ft gates ar I ‘ i brake drum with manual 
‘ e tractor ‘ trip to t} ’ pr r-apy | brake , 
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CORNERING BELT PLAN 
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provides for crawler-mounted belt-storage unit for CORNERING DEVICE permits 90-ck 


additional flexibility and fewer stops for extensions. Groups of places may be in belt conveyor to keep continuous transpor- 
leveloped without moving the drive and transfer point tation close to face machines 
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AUTOMATICITY THE KEYNOTE in haulage as ix 











n other operations. Here 25-ton cars are being loaded automatically by 
mother belt with the aid of overlapping car ends and switches actuated by rollers and ba type fi 
Incidentally, where a number of ele- ny nes is t sling a section of ar for such operations had be« eve 
ators or conveyors discharge to a belt light rail or angle crosswise underneath ped (Coal Age, April, 1953, p 88; July 
it is possible to interlock to prevent s t r i t clearing the bott : 53, p 388; February 54 p 116; Jum 
ultaneous operation and er-ioading of g ul r wire rom 1954, p 10 B tw sutomotive axle 
the belt by the outby unit. One mine Where there is 1 I id, planking is ind certai ther aut tive parts, the 
uses a skate wheel on a flat spring under e usual answer, normally with 2x8's or earliest s its usually had a capa 
the top run otf the belt (Coal Age, May 2x12s oF tringers of the sa iaterial t f less imi were designed 
1951, p 83). When the belt is loaded nder the tire tracks Spaces of, say, 3 in for hand | al motive pow 
the spring is depressed to hold in a but- between planks reduce the number nec- er was a sing] re] on-induct 
ton locking out all elevators except the essary 1 also provide places in whicl tor with automotive-tvpe transmissi 
one in use. As soon as the belt clears to lay es serving other achines that The trailing cable p to 1,000 ft 
the button is released to permit another light use or cross the roadway length, was dragged behind the unit. Ir 
elevator to start automatically. Other = later models, capacity was increased t 
suggestions are finger or paddle switches Battery Tractors tons to permit use behind loading i 
actuated by being struck by coal to pre Rubber-tired trailers or trailer trains chines, and D( power was emp! ‘ 
vent an elevator or a crossbelt from pour pulled by battery tractors are among the Also, tractors were developed for pulling 
ing coal nto an already loaded main it velopments und modifications of the hottom-d mp trailers. I: ll nstances 
belt riginal shuttle-car idea. They were de the nits operate all the way from tl 
elope ! primarily to meet the proble s face t the a | utsice 
SHUTTLE-CAR ROADS—Ruts, dust if the small drift mines in coal under 36 The battery tractor is used to pull wy 
und mud are the major difficulties in to 40 in, with some in 24 in or less to 10 trailers (Coal Age, May. 1955 p 
building and «maintaining shuttle-car Before the train idea was evolved. a 9 It acts like a gathering locomotive 
roads. A good rut preventive used at number of designs for a low-cost shuttle ilso functioning as a mainline haulage 
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Both t , tour-whee With t é follow 2. Gravity Retarding—F easibl: with a 
trailers wit ft « gate ire wu te ble it ‘ y ' brake drum with manual 
fter the tractor | the trip to tl te is pr : tor-applied brake 
f t backs the rs one | to the transfer t ec. A 3. Operator-Controlled Locomotive 
, ‘ , mn ft . ' rly wide empl d the past and 
i! n ping pt I y wid ployed he | 
is done by ha } n. Ha [ t y t I t t t employed in a number of mines 
t 2 mi uve been andled by equip- t r operat g st Or irily ‘ un extra labo. cost un 
ent of + tvine belt. Sect f belt t 1x the i notorman pulis to side 
. : 
i ng 7 tt > it t k or outsice 1 which case care must 
Conveyors > be taken t e that the trip-changing 
| r tak ont te tt great. Complete looy 
BRIDGE CONVEYORS—By pr ing g ae ten 
: tinuous and at function 9 I g of trace —— ce Sumy les 
t t | , litates this trip-moving 
y ect betw ec i ler and room = Ope 5 v : - - ca ie ] 
‘ i : re | otives pull to 
seal Sie = the apesaies ( Mining A ’ 
‘ Le of , } ’ M I tsicle 1 he grades are en 
ta t e resy for Keeping : <- 
’ ine mee A I f th ext bot! front i behind trips both 
, ‘ : =r ‘ = @ nd onventional 
4 — F A tw bridgs pla ” y [ kK and with con ntvional 
. : 
. r » 57 of t gs t ‘ i Z layouts to achieve uninterrupte d haulage 
se . : , = ° c . 
I t ft brid t . x Shuttle r rat rking 4. Remotely Controlled Locomotive 
! 1, , ff tance f thr ft Machine with brake set up as required 
: , teor 5 ith ¢ y mm *} st point 
bridge. I liscussion of the use of the ‘ Z OO-ft 1 ras é itrolier on the first point, 
. e takes tw ‘ tn & tt 54 te sect f wire which is 
. ‘ . = a perat g g t 1 tive ing trip 
ippear 
- ‘ ‘ ‘ ‘ ‘ . - hy how nar ‘ 
( Age, February 54, p 92 , I , Ma r 
take a 
5. Remotely Controlled Trip-Spotting 
CONVEYORS-— Ds pment of the ; i ae ae - . : 
; : S ‘ rone } k tor ' r to 
‘ ner and " g « pha ot vp n< roy ack Tor I “ 
, ‘ ojos I 
i . 5 t breaking belt tting = 
’ — the ate f . 6. Barney, Chain-Feeder and Ram- 
™ , " . } attra eos ve , Type Between-the-Rails Spotters—New- 
se rs : ‘ tench. ‘ 1 mer ‘ ean 
r tems. One eT rt s all . ‘ , : the t triy g equipment, 
‘s&s : -) ~ - . ‘ } verate ; 
rt ted ¢ ™ ove med for pos ag accurat I 
boring-typ. er sts of a s of . : erat pe t esigning transfer 
ter ect bye " ~ tor efficiency in triy 
h it , : : ging f tion can b 
=, , }* _ : : | ; t r t 
. os . —a ‘ 4 ’ t swi hes Tor 
tors (¢ Age, January, 1954, p 64). aor, , . 
tantia a ‘ ' for automatic perform- 
eve © rela . ‘ i ‘ Als . } quipment 
wv but +4 4 Ons with the . ont La, wl Ae . eq 'P ie 
the fact that ¢ " mes not tsell perat by shuttk r 
} . ‘ 7 — a | — + Age . 4 ws Agr _ t e! »0t rade ' 
: ae sa pushed by eans of er- , . sttendants 
to permit the t& to be pulled behind unted storag t he ‘ 
t oring t re te 3 g ; » of the om - ¢} 
: 5 = rT 
te ' ae nel Cian i Track Layouts 
! | ' 
. 3 . sual length of ext repre ted e simplest for f track layout for 
Extensible Conveyors a ee ; ee eae » he in tee oe 
- ¢ ae | > st : | . : ex! : | : : wae > it ‘ si ia ) 
Development of t bridg t was the entire crawler it is tr if I track erely be extended 
t mrst ste] t ging the War kv permit the é y t can be turned 
, pict eans ot Anew a : g r left, as shown ix ompany- 
s * t g | : y be turned right or 
er p™ gnu it tine turned back U-fashion in 
I that ld be eas adja t he g. The major disad- 
“a to keep up with the face unit T ° L : li . , » that tefes mene - ont the 
g rij ' , 
— magnon rip Loading 
The first s was the extensible eS ‘ they g t 1Z increased 
be first with standard angle, channel . f time less the changing track 
1 plete fre Recent the rope Set up system that will prevent vi 
ee . , . . delays to face units. Conduct such ; 
pe has iKe ra st ¢ ipietely : sidetrack I p-tra kK systems set 
c flexihl = oon , with loading with no men, if possible, and 3 , 
| HexiDi ire Key items n panying pian and ais ther plans 
— es in any event with no more than one. . , . . or 
pes Opening and Development,” “Con- 
( type rs of the extensible Mining and “Conveyor and Ma- 
type are a recent offering (Coal Age, Trip Movers ended” sutitue ok iis: Gedl 
May, 1957, p 11 In this unit, made up Var —— é ss from both ends, and thus 
: f ¢ 
f sections n te rubber-tired malls - : , p permit the quickest-possible trip changes 
‘ . rips pas a whether . _ 
wheels, each s¢ has seneck in agin: age ; 4 with no time loss at all if properly set 
id} . F . } —— < peed ae aoe & , 
‘ ak ith ¢ uised rear end rid- iu thoon ; e er vie , track—if that is the svstem 
iia ay : . € : ius ’ ' “ 
g on the low front 1 of the succeed- a eelaita- conte : be the same heading as the 
. On ‘ rs nov sed 
ng section. ihis results in extension ain track. More usually, however, it is 
tf appro. tely of f the length of 1. Gravity—Possi but hazard “ aK ent heading. Or the side- 
} ’ } | r\F 7coing ! 
mn se the usual Ssprageing ‘ effect, be mace ontinuous 
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TRIP-LOADING PLAN illustrated above involves circle tracks around the beltheads, SIMPLEST TRIP LOADING is _ tail 
permitting locomotives to move trips continuously without storing empties. The looy track, turned 90 deg through crosscut 
is completed at the slope bottom is shown in this plan 
by tracking the sex nd he ading und in M . H | > Im the use of locomotives, if one big 
talling chutes and crossovers at inter- ain au age ne can replace two smaller ones, ther 
ils. Doul tracking represents some is an obvious saving in labor. Or tw 
extra expense but does result in greater Use big cars and high-capacity lo = <malier units can be made into a tand: 
flexibility and more assurance of quick- comotives for minimum haulage cost. ob to get the same saving. In at least 
est-possible trip changes Provide track that will permit high- ne instance also, three small hine 
speed operation with a minimum of were tripled into a single 12-mph unit 
Automatic Loading maintenance. with spectacular savings 
Complete loading of trips without any Consider belts for main and Other examples of changes to bigger 
operators or attendants whatever already secondary haulage, especially the lat- urs and locomotives include replacement 
has been achieved in coal mining. Now ter. f 2%-ton wood cars with 13-ton steel 
the number of such installations is in mits and the installation of new higl 
creasing at a fairly rapid pace. Late upacity high-speed locomotives at one 
type underground stations include fa- Whatever its type, the goals in main Property. New dumping facilities and re- 
cilities for automatically diverting the vulage are (1) ampl ypacity with building of the main haulage road 
coal from one car to another, control- peration scheduled to prevent any in- ' unded out the program. The two new 
ling the hoist moving the trip, and start- terruption of loading or mining at the locomotives replaced five smaller unit 
ing and stopping the belts. Even cars face and peration with minimum und motor crews were et " 
off the track are pre vided for inpower ind equipment rele ising about 55 men t ther bs 
and cutt l lage ost about 5 
Switching Coal Rail Haulage Aids to safety, efficient operation and 
The problem of switching coal flow ONE-STAGE OR MULTISTAGE? — '©w maintenance in car design i 
one car to the next in continuous trip Main haulage usually is in two stages, re- 
loading can be met in a number of lay and main-line, with a few operations 1. Automatic couplers. 
ways. One is the overlapping mine car lividing it into relay, secondary and main 2. Spring draft and buffing gear. 
Coal Age, January, 1956, p 70) or There is a disposition, however, to ques- 3. Antifriction—bearing wheels. Wit! 
articulated trip in which facilities to tion whether multistage operation should high speeds and swivel trucks, as in ° 
bridge the gap are built onto the cars be adopted automatically. One-stage op 8-wheel design. wheel metal and treat- 
Thus, there is no need to stop either eration requires heavy track to the belt ment becomes a mor ritical problen 
conveyor or elevator, or trip, during head or other loading station, but the Answers include special mixtures and 
loading. Increased interest in this type extra cost may be much more than off- chilling with cast iron, and cast or ” 
f car is reflected in a rising trend in set by decreased haulage labor and forged steel 
nstallation maintenance costs 4. Lightweight corrosion-resisting ma- 
Where the coal flow is not too great terials. Newest is aluminum plate shapes 
means of preventing spillage during car CARS AND LOCOMOTIVES—Even und extrusions for maximum weight r 
change include a simple plate or chut though cars are less and less taken t duction. Another form of construction for 
to catch coal during the change the face, where size has an ippreciable simplic ity and strength with minimum 
Heavier flows of coal, as off a mother effect on loading-machine productivity, weight is the use of standard structural 
belt, usually require power or some other capacity still is an important factor even shapes—for example, channels for sides 


type of equipment for a quick change 


Power equipment includes the short re 


versible conveyor mounted transversely 
under the head of the main belt Equip 
ment without power includes a “pants 
chute” with flop gate to divert the coal 
stream from one car to the next 
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Cor 
the bigge st possible car is 


in main-line service irgument for 
that it costs 
relatively less to buy big cars than small 
ars. A second is that the 
more coal per yx und of car we ight, and 
dead metal has to be 


dragged around for the same coal 


big car holds 


less 


therefore 







und ends on low-vein cars 

Antifriction bearings also mark the 
modern locomotive, which, especially in 
main-line service, tends toward a higher 


rated speed, usually 12 to 15 mph, with 


certain types rated up to 35 to 40 mph 


Modern electrical controls include pro- 
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rosscut { 


operates 
ked 
4 manshifts 


DRIVE UNIT of new 


hored in positior 


PORTABLE BELT HEADS—A nev 

velopment with the rope-belt 

portabk belt head. The 

lesigned for 2,000-ft-long 
specific ally desi 


shuttle 


convevor 
the first 


gned ¢t 


and = dis- 
T he 


ars 


makes the 


irrangement 
se tor 
und power-transmission facili- 
a complete unit on 


t immnto 


mounted as 
truck. T 


it is trammed to 


move po tior 
a spot in the first cross 
main line, which means that 
100 ft from the belt 


the truck 


cut inby the 
is 60 to 
drive 


ored 


the drive 


| 


discharge T he stays on 


which is ancl in place while remair 
on the 
The 
i flop ate 


: knox kd wT 


rail 
discharge ible together with 


gral parts of 


hiorte inte 


which is set up 
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ARC 
pulley, flopgate 


2 OOO-ft long unit fri m one entry to an- 


tne it iT ready 


g ror wise 


ma se | 
bor required was less than 4 man- 


jure ents 


pe belt is 30 man- 


Belt Operation 


One secret of efficiency mainline 


elt haulage is proper installation accord- 
recommendations of the con- 
Another is 


prope rly 


to the 


ind belt manufacturer 


nployment of 


Ome man 


und equipped to 


CONVEYOR 
Trine 


ls sw 


PORTABLE-HEAD 
harges at left into 
sutomatic loading 


prevent spillage between 


ntr 


» siaht 
ture a Zz 


H UNIT, straddling 


bert 


fines 
m the belt at tl 


high tonnage svstems 
== used te ten il fr 
and deposit it on the main 
the right direction and 
hment | 


Thos. the punis rgely « 


lumps, 


. 


la 
to the speedup unit. Big 
require a wider | 


inci- 


lentally r belt, a heavier 
nd proper covers. Cushion idler 


ut transfer points are essential in help 
Sal i 


protect the helts. Good splicing 


effective 


motor 


method 


belt « 


The most 
ining und 
Pp belts, is reading 
nt I i 

piled up 
and belt rub- 


frame ire 


partic ularly with 


tongtvpe or 


the motor curre I 


ther meter. Stux loose 


oal rubbing on the belt 
bir the cor 0} 
Ar ther In 
uddition t iling 0 much 
] 


graces. 


ig igainst 


of motor overloadir 


Causes 
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BELT CLEANING—A 


DETECTING BELT TEARS—One 


ew r 
’ : 


Hoisting 


L we 


consider 


slope belts where 


possible and 


special high-<trength 
vevor belts for long-length «slopes and 


high lift« to 


con- 


eut down number of 


drives and transfers. 
Make «shaft 


operations as nearly automatic as pos- 


hoisting and auxiliary 


sible. 


Shaft Hoisting 


Handling Men 


Ke ‘ p 
building 


travel distance short by 


new man-and-materials port- 


als at the necessary intervals. 
L se 


methods 


transportation 
that 


equipment and 
provide the 


the 


maximum 


in safety with 


maximum in time- 
saving. 


KEY OBTECTIVES—As 








wf< 
Founoal On Plan a FOUNDAT OB PLAB 
PILASTERS worma, Ok 
SCALE §- f° F 


rr 


> > 


arian eae — Athen alee 


re -e wire g-O CEN 6-10 wire 











NEW PORTAL BUILDING oa 
Ar ipl 


$450.000 in a 


ut 54 min off 
1956. p 66 


Car Transportation 
W 


r brin 

idapted 

supply items, though 

use the regular 

this purpose, especially drift or slope 
Drilled shafts with automatic | 
may provi 1 lower-cost answer to 
roblem of putting portals close to 
working ; one mit Coal 


November, | 72-in drilled 


with knees 
I ushbuttons control the ar ) Mar 
Hoisting distance is 7 cient for section crew 


He 


I lival quipment is avail- 
on rubber for thin-coal operations ild be permitte 


SLOPE CARS—Where ner nite addition to regular mantrip cars sponsible supervisor 
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EFFICIENT, MODERN FANS cre 
rent of r to flow. The s " 


a : 


Ventilation 


Basic Principles 
Interdependent variables Surveys 
Ventilating Equipment 


Main fans . . . Auxiliary fans . Air-coursing equipment 


Controlling Costs 
Lower power costs . . . Ventilation openings . . . One-way flow 
Coursing the Air 


Splitting and regulating . . . Airway maintenance 
Ventilating for Safety 


Bleeder entries . Auxiliary face ventilation 


ventilat n 


in appreci- ventilate these areas n 


) + 
must 


able portion | f every 
certified min ficial. The 
task boils down to this 

The differential must be of 


such magnitude that the desired quantity 


legally of bleeder openings 
The n he 
trolled and 


mine 


ventilation entire circuit 


maintained 
pressure 


ventilation system 


and more 
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be 


must 


grows 


because a coal- 


longe Tt 


complex every working day 


Basic Principles 


Keeping velocity within reasonable 
limits is vital in conserving power and 
preventing dust dispersal. 

First order of business in moderniz- 
ing an existing layout should be the 
velocity- 


completion of an accurate 


pressure survey. 


with 


the 


forth 


since 


« of 


w airshafts 


air 


ve ntilating 

mount of 
workings and the 
sweeping it 

lity of drai g 
bore- 


ahe ad of 


amentals apply 
ra new mune 
uining the 


Taking 


' 1 
high-cost ven- 


aint 

perty 

lem at mines 

more r le $s 
iny effort to 

or update a 


be based 


locity 


ventilating 
upon accurate 
surveys. Regions 
nce or 
identified, 


; 
iKaAge 


EXCESSIVE velocity 


extent of 


determined 


and the 


must be 


Ventilating 


Equipment 


Total ventilating efficiency is a com- 
bination of fan efficiency and mine 
characteristics. 








Practice Trends 


METHANE DETECTION—Automatic systems for 
continuous methane detection are undergoing extensive tests. 
These units include provisions for interrupting electric power 
to face machines when methane content exceeds a predeter- 
mined limit. 


AUXILIARY FACE VENTILATION—A number of 
schemes employing auxiliary fans are being tested in a search 
for better, safer ways to ventilate immediate face areas in 
continuous mining. 

IMPROVED COURSING—In multiple-entry systems 
in gassy mines air is brought up center headings, split both 
ways at faces and returned through outer headings. 


Operating Reports 


Ventilation survey serves as the basis for revamping to achieve 
lower costs and higher ventilating efficiency. Coal Age, June, 1956, p 68 

Five bleeder-entry plans and their effectiveness, as analyzed by 
the Bureau of Mines. Coal Age. December. 1956 p 70 


Core drilling of large boreholes is most economical way of sink 
ing ventilating shafts in Pocahontas No. 4 seam. Coal Age, June. 1957 
p 99. 

Passage of fronts in the weather system may affect methane 
emission and mine-moisture conditions. Coal Age. February. 1958 p 164 


Auxiliary fans mounted on continuous miners can improve face 
ventilation. Coal Age, March, 1958, p 106 


Blasthole shaft-sinking shows significant cost and safety advan 
tages. Coal Age. June, 1958, p 106. 
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EACH WORKING SECTION and the belt he ading in this layout for continuous 


mining is ventilated by a separate split of air. 
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Proper use of auxiliary air-control 
equipment can reduce costs and ex- 
tend useful life of main fans and air 


openings. 


Modern fans, with few alterations in 
mine conditions, often can effect sub- 
stantial reductions in power consump 
tion, partly because of the inherently 
higher efficiency of the new units and 
partly because the new fans can be 
more close ly matched to mine character- 
istics. Quick bl ude adjustment makes it 
relatively easy to keep mine and fan 
more closely paired 

Better design in ve ntilating mater 
is not confined to fans alone Also avail 
able are improved curtain materials, in- 
cluding treated cloth and neopren 
coated types. The latest item in this 
line is a plastic check curtain with a 
transparent center panel to aid shuttle- 


car operators. 


REUSABLE MATERIALS—New 
terials for stoppings in lude telescoping 
metal sections and sheet plywood. Not 


worthy features in these are rapi 
stallation for savings in labor and full 
reclamation for savings in supply costs 


Not to Se overlooked ar: cinder blocks 


ilso reusable in many instances, and 
sprayable coatings for sealing against 
t ikage 

Prefabric ated I aterial corrugated 


pipe sections for example, may be use 

construct air bridges, thus cutting the 
ost of such construction and permitting 
the use f more overcasts to the exclu 
sion of doors and other wasteful air 
urrent controls. As a result of these 
le velopments vercast is no long 
bad word in ventilatior 


AUXILIARIES—Auxiliary air movers, 
rm luding tans and portable evase units 
for the control of compressed air, may be 
f some help when properly used with 
the approv al of regulatory agencies Bet- 
ter ventilation in continuous-mining has 
been achieved through the use of aux- 
iliary exhaust fans and flexible tubing 
Installed with safeguards against recircu- 
lation, the fan provides adequate air at 
1 velocity which is sufficient to remove 
dusts to an appreciable degree, improve 


visibility at the face and dissipate the 


heat generated by the face equipment 
Improvement of these fans is a matter 
ow receiving intensive study in the 
industry 

A brand new starter that bears study 
in continuous mining applications is a 
wet-type inertial dust collector in a small 
package that holds promise of moving air 
over these machines and efficiently col 
lecting dust in one operation. A descrip- 
tion of the unit appears in the Equip- 
ment News department of Coal Age 


July, 1957 
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Controlling Costs 
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MONEY-SAVING SUPPLIES 


Inc lude 
Both may 


w>ercasts be 


luced velocity for the 


it the 


Salt 
' 
quantity velocity 


either 


san 


“ ay 


Coursing the Air 


Other things being equal, it may be 
possible to plan production activities 
to provide ventilation with minimum 
regulation. 


safety is all odds the 


Increase d 
currents 


underground. An explosion in a mine 
ventilated by ntinuous current of 
uir could affect the entire mine, while 
n a mine served by several splits the 
ffects would be more confined 

There ure ther good reasons for 
plitting. The mine resistance is reduced 
power onserved, and better local con- 
trol of the air becomes possible 





The ideal situation, which shows all 
splits naturally balanced in resistance, 
is seldom achieved in actual practice 
since in sore splits development work 
will predominate and, in others, room 
work. S ve regulatic becomes neces 
sary to raise the resistance of all other 
splits to that of the longest or high- 
resistance split. Up to a point regulation 
is helpful, but it can become w asteful 

It pays to investigate the px 
of using an auxiliary fan to serve the 
high-resistance split alone, thus elimi 
nating any need for adding resistan 
in the other splits. The benefits are r 
luced power requirements and lower 
pressure differentials on stoppings outby 
the booster fan 


| 


Sometimes a well-planned cleanup in 


the free split may result in the | 
of also 
added regulation in all other splits. Some 


found 


issage 


more air reducing the need for 


1 ventilation »o- 


companies have 


84 


plastic 





check ( 


reclaimed ind used : 


urtain wit transparent 


gain and both mn 


} 


nanza by rehabilitating old airways with 
roofbolt support in place of timbers. The 
resulting increased area and decreased 
resistance work together in compounding 
the benefits 
FACE VENTILATION Recent 
studies indicate that getting a suff 
ent volume of air up to the face 
rosscut is not the big problem. In con- 
tinuous mining the big probk s t 
onduct this availabl ulr acTOSS the 
teet} £ the rachine rig} tt ti 
immediate f Even a well structed 
line urtal ay leak most of the ntake 
ir bef re t . nvwhere r the 
face. If ling rtains are used, their 
tallatior be closely supervised i 
ry instance 
Bureau of Mines eng er w are 
t ly testing and searching for safe 
und Same ip] t Ss t 1X ] iry fans 
either set in the rine penings r 
unted direct the ning machine 
One possibilit } tion of blow 
ng ind exhaust t i \plainet ir 
the Marcl 158 e of Coal Age, 
106 
Other studies now actively pursued by 
the Burea f Mine nd equipment 
ufacturers | t toward the develo; 
ment f rethame letector that will 
interrupt line power to electrified face 
machines when ethane ntent rises 
to a predetermined value. The Bureau 
recent] pul hed a list of features thes« 
ware * _=—— Stale the anode 


Ventilating for Safety 


Use check curtains to keep air mov- 
ing along pillar lines, through the gob 
and into bleeder openings. 

Decisions to seal or ventilate gob 


areas must be based thorough 


study 


on 


of local conditions, but recent 





center 





left) and corrugated pipe for 


pane l 


mite ¢ nere l« ifets 


ised 


development plans show bleeder sys- 
tems becoming more popular. 


Accumulat sot g work t 
ireas are pe : toda 
oal mines be suse f the rapid extra 
tion in highly mechanized methods 
the consequent increase in the rate 
f methane emissior The worked t 
irea incTeases rapidly i | tr t 
places where a ber f « t 
powered machines ar oeted ond 
the entire crew is assembled 

In conditions like thes« nore and 

re operators are including bleeders 
thew ine pr t s to ring gob areas 
with openings through whi ir passing 
thy ugh the gol ; } ted d 
rectly to the ret s. | instance 
iir from the work« reas passes 
into the returns thr h regulators whict 
ontrol the quantity f air passing 
through the gob as well as insuring ade- 
juate air and positive pressure along the 

pillar line. Properly maintained bleeder 
headings practically eliminate the pos 
ibility of gas gration during perio 
f low atmospheric pressure 

Al ng si ilar lines t rivantag is 
in gassy nditions to begin recovery of 
room panels by driving a pair of line 
rooms along the outby limit of the panel 
parallel to the mains. Such rooms serve 
is an extra palr ot ] w-cost airways and 
the outby room may be preserve 1 in 
the bleeder network after the panel | 
been robbed 

Specialized designs f r ventilation 
become necessary when a change to 
ntinuous mining is in the works; par 


methane is a 


foal Age 


ticularly if problem 


one mine (( February, 1956, p 


55 the proble m was handled by de- 
singing a bleeder-entry system to serve 
pillar areas and by setting up effective 
line-curtain techniques for use at active 


faces 
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MINIMUM ATTENDANCE requirements is the big advantage in providing 
: . ; ne ter | } , + Ned } 


ght rr g-water supply als is au aticaliy controlied ind nly | 


Pumping and Drainage 


Gravity Drainage p 85 routing rground to seal off str 
Using boreholes . . . Sumps in dip working: nels W nneis UW necessary 
possible 
Pump Selection p 86 trols whic | keep w 
ump spect ica ions »~«+ *pecta sv steme t i INnGerur na \ rk s 
Pump specificat I I t f I 
. . Ke it ‘ t t ‘ 
Planning Water Lines p 86 GCF il - 
‘ ross pervious areas of 1 g I 
Minimum fittings . . . System design v nd » & back 
. oo ] ‘ 1, 
Drainage Systems p 87 


Dewatering . . . Large-diameter borcholes 


Cutting Drainage Costs p 87 


Minimum labor . . . Modern materials 


Gravity Drainage 







Planning openings for gravity drain- 





VATER wu , oa te article. then t age also can result in gradients in 
, , . k ign pumping g { favor of loads in track haulage. 
f andling : ving the water that cannot be kept Look for opportunities to create 
In brief way to proceed y « . al outcrop openings or to drill drainage 
x I t wOTKIN, vuch wa D r i i nd pening boreholes to lower worked-out areas. 
’ —— thod< . " > toon . 
} ft : ’ 
It ; hl ' 
Pe is st instances to kee] t all wate; 
Practice Trends Sesnts guovtsints innit sidile She tik 
lling underground inflow 
COMMUNITY PUMPING STATIONS, supported by Other things being equal, it may | 
: c possible ; lay it } : me w } 
more than one company, eliminate rehandling of the same ae =e a 
vorkings advance to the rise, giving 
water at one mine after another. ek Gn eae or a an 


IMPROVED METHODS and equipment for surface or 


underground drilling lead to wider use of borehole-and-pump USING BOREHOLES-—In other 





: c . . . <t eS ; vw he nossible ¢ Irill hs 
combinations for more economical mine drainage. - =o po rl bor 
“ noles t the ropline rw is 
AUTOMATIC CONTROL of pumps reduces need for rea to permit gravity flow by th 
attendants, thus reducing service-labor costs. lirect path. At one n where s 
. ’ : - places necessarily are advanced t 
QUICK-CONNECTING aluminum tubing as a pipeline a ee ee ee 
ip, 2-in bor lrilled 
material contributes to major savings in installation time. through 60 ft bottom rock to old w: 
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DUAL-PURPOSE BOREHOLE contains power cables and a 


Ss 
all 
ge 





4-in drainage line to 


provide these services by the most direct route 


The old workings 
ire open to the outcrop, facilitating grav 


of both 


ings in the seam below 


ity drainage seams 


SUMPS IN DIP WORKINGS—At a 
new mine, where the seam dips 8%, room 
panels are worked to the dip from strike 
entries on advance and up the pitch on 
retreat. The 
finished before extensive areas 


idea is that the dip work- 
ings are 
opened up, and the dip 


have been 


rooms will serve as sumps for the uphill 
workings 
When all's 
chances are some pumping will have to 
be done. But 


day 5 


said and done, however, 
water with to- 
equipment is a far cry from the 
difficult job it was in the past. Today's 
efficient 


electric power in place 


handling 


pumps for 


include 


of duty, 


idvantages 
any type 
of steam, automatic controls to cut the 
cost of operation and materials designed 
for long life at 


reasonable cost 


Pump Selection 


Use single-stage pumps in series if 
solids are present to an appreciable 
the water to be handled. 

Select pump materials on the basis 
of a complete water analysis. 


extent in 


of pump selected depends 
job to be 
of today’s 
centrifugals 


The ty pe 
entirely 


clone In 


upon the pumping 


two out of three 
mine-drainage applications, 
of one type or another will be found, but 
each of these is practically a tailor made 


nnit 


PUMP SPECIFICATIONS—The 


may be 


pump- 
ing job at mine entirely 


different from that of its nearest neigh 


one 


boring mine with regard to such factors 


us volume, total head and water acidity 
The best bet, therefore, is to work 
closely with a pump manufacturer in de- 


termining the one best pump for th 
application 


T he final 


whether the 


“pe ma up 


‘“ lection “ l 
ontinuous 


AC or DC 


how mu I 


Service 1s 
or intermittent, whether 
is to be used 
handled. 


expected in suction and dis 


power 
water s to he 
how much variation may be 
und so on 


SPECIAL SYSTEMS—If the water 
free of solids, a multistage 


high head may 


solids are 


unit to work against a 
be used, but if 
number of single-stage units in series 
should be used because solids ruin multi 


Thus 


comes an exercise in 


stage pumps ction be 


pump sel 
balancing a number 
of sometimes-conflicting factors Compl te 
tore know ledge of the conditions under 
which the 


suck essful se le« tion 


pump is to w 


Also important in selection is a deci 


sion as t whether the total pump 


should be provided in a singh 
unit or in twins, with the latter 
getting the nod in most recent installa 
tons because of the resulting flexibility 

Foresight should be used in arranging 
the pumping schedule to dovetail with 


capacity 


choice 


operations. For example, at a three-shift 
mine it be desirable to provide 


‘peakless” pumping to spread the pump- 


may 


ing load over the entire day, while at 
» two-sh'ft mine it might be better to 
provide enough capacity to handle all 


shift 


mands for production power are at a 


the water on the off when de 


minimum. In either case, sump capacity 
will have to be planned and provided 
to suit the system finally selected 

And in certain special cases, it would 
be well to investigate the possibility of 
“community” several 


systems among 


mines or companies. These would elimi 
nate the waste of rehandling the same 


water at one property after another 


Planning 
Water Lines 


Eliminate fittings and sharp bends 
wherever possible to keep line fric- 
tion to a minimum. 


Don't overlook the need for lining 
or sealing underground ditches in 
multipleseam mines to keep water 


from leaking to lower workings. 


The best pump in the world can b 


limited by a poorly-designed piping sys 
tem. What are some of the factors to 
be considered in system design? 


Usually the variable which is 
umenable to 
the friction 
self. The quantity to ‘e« 
definite figure and the 
fairly fixed, but the 


held to a minimum by designing for the 


major 
measure of control 


head in the 


some 
piping it- 
pumped is a 
head 1s 


friction head can be 


static 


largest-diameter straightest pipe-line it is 


possible to achieve 





April, 1958, p 110 


Water Neutralization 


March, 1957, p 68 


four 2-in pipes for power cables 








Aluminum tubing—W eight 


Operating Reports 


Coal Age 


and labor-savings features 


Automatic lime feeder neutralizes water in 
strip-pit sump before discharge 
streams. Coal Age, February, 1957, p 101. 


to settling pond prior to drainage to 


Acid Control—New approach involves getting water out of the 
mine immediately through boreholes to reduce sulfur pickup. Coal Age 


Dual-Purpose Borehole—4-in pump line installed in same hole with 
Coal Age, June, 1957, p 70. 


Mid-July. 1958 * COAL AGE 











‘ 


MINIMUM 


and iu 


FITTINGS 


SYSTEM DESIGN—A 


, , 
, 

@ The t 
? ’ 

. _ . 
. : 
. t t ne 
I ? : 
arg ha [ ; 

, , 

@ The 
“ “ y ‘ 

. ‘ 

© The ; g i 
’ ’ ae 
4 ont 

@ Pri g 

" 

y working 

Pr J f 

— 
| 
| 
c >) 


Drainage Systems 


Lse gravity flow 


tion for drainage. 


Improved drilling 


crease the 


through boreholes. 
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Cutting 
Drainage Costs 


Automatic controls at pumping sta- 
tions reduce the need for attendance, 


when properly inspected and main- 
tained. 
Lightweight materials and fast 


couplings result in lower labor costs 


for pipeline installation. 





MINIMUM LABOR-—The system must 
w be operated and maintained with 
expenditure of service labor 

eans that pumps and other drain- 


ge equipment must give longer trouble- 


e service, pipelines must last longer, 
ations of pumps and piping must 
made in less time, and long runs of 
ping st be installed in the shortest 
ssif time 
MODERN MATERIALS—Every man- 
facturer of drainage supplies designs his 
juipment to perform one or more of 


ms He Tre are sor examples 


Saving Labor in Pumping—Pump con- 





s ranging from simple float switches 
elaborate fully-automatic systems for 

g stations are available Modern 
ps can be made of special alloys or 

i with coatings which increase pump 

fe in handling corrosive waters. One an- 
hracite operator found he could increase 


interval between overhauls by paint 


nteriors with special insulating 


Longer Pipe Life—Asbestos-cement, 
last lun alloys, synthetic rub- 


istics, aluminum 
er, special coatings—all these materials 
the form of mine pipe have materially 


sed time-in-service for pipelines. 

Faster Relocation—Fast snap action 

iplings for use with plain-end pipe 

w permit fast disassembly and reas- 
sermmly in a new location of pipelines 
ip to 6 in in diameter. Grooving ma- 
hines now are available for modifying 
plain-end pipe to take the faster self- 
aligning couplings 

Quick Installation of Longer Runs 
Long ils of lightweight plastic pipe or 
long sections of aluminum pipe now can 
be installed by one or two men. where 
the same men formerly would be hard- 


in 


ressed to lay a fraction of this length 
the same time 
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Electric Power 


Theory 


p 88 


Inductance and capacitance . . . Power from AC . . . Power 
factor . . . Lime reactance . . . High starting currents 


AC 


Service 


p 91 


Main substation . . . Overhead pole lines . . . Intermediate 
substations . . . Portal control stations . . . Underground dis- 
tribution . . . Section control stations . . . Load centers .. . 


Utilization distribution 


Service 


p 98 


Conversion capacity . . . Automatic operation . . . Portabil- 
ity . .. Transmission limits . . . Sectionalization . . . Ground 


protection 


ELECTRIC POWER SYSTEMS, 
whether AC or DC, should be planned 
This is es- 
mining because 
the size of equipment has increased and 
will continue to increase as higher pro- 
ductivity per unit is required to main- 
tain coal’s position in today’s markets. 


to give maximum service. 


sential in modern-day 


As a result of this increased equip- 


ment capacity, mining operations ad- 


vance more rapidly than before, and 


thus create problems in moving conver- 
sion equipment or AC load centers more 
frequently to maintain rated voltage at 


the face. This has placed more emphasis 
on good distribution systems than ever 
before 

Essential items necessary to maintain 
good electrical service are good power 
factor of the AC transformers 
of the rating, sufficient copper 
to transmit voltage reasonable distances 


system, 
proper 
and, where DC is used, the necessary 
converting equipment to produce the re- 
quired kilowatt capacity. The 
should provide 
quate protection for equipment and per- 
sonnel. 


distribu- 


tion system also ade- 





AC Theory 


Make sure of a working knowledge 
of AC theory. It is a must in planning 
an efficient distribution system insur- 
ing maximum service and protection 
of equipment and personnel. 


What is AC 
DC? 


does it differ 
defines AC as “a 


and how 


from Webster 


recurring intervals. As used in electrical 


engineering practice, its frequency is 
frequency of the 
alternator supplying it and its successive 


half 


area. 


determined by the 


waves are similar in shape and 


The fre- 
quencies are 25 and 60 cycles per sec- 
ond.” This means that with AC the cur- 
rent 


standard commercial 


flowing in electrical conductors 
alternates between positive and negative 
at a rate of 25 or 60 cycles per second. 


One complete cycle (360 deg) consists 


‘in comparison, DC 





flows in on direc- 


tion, always with positive polarity. 


Inductance and Capacitance 
When flows 


voltage also is impressed across the con- 


current in conductors, a 


ductors. It can be represented by a wave 


similar to the current wave. The voltage 


wave reverses its direction ahead of or 


behind the current wave depending on 


the amount of inductance and capaci 


tance in the circuit. The degrees of dif- 


ference between the two waves at zero 
is called the 


number of 


phase angle and is the 


degrees by which current 
lags or leads voltage. The accompanying 
sketch This 
angle of lag or lead is also related to 
The cosine of this 
termed Cos @, is the power factor 
When voltage, the 
; 


power factor is said to be lagging and 


shows the current lagging 


power factor angle 


current lags the 


inductive 
flow of 


circuits and 


the circuit is predominantly 
Inductance to the 
AC and is present in AC 
conductors but not DC 
field 


in such a direction as to oppose 


is opp sition 


It 1s produc ‘ d 


by a magnetic which induces a 
voltage 
the change causing it 

a leading power factor 
ltage It 
Capac 
itance oppose changes in voltage and is 
field set up 
circuit or conductor 
When 


a circuit energy 


A circuit has 


when the current leads the v 


then is predominantly capacitive 


produced by an electri 


around the when 


current is present voltage in- 


creases In is transferred 


from the circuit to the electric fic ld and 
when it decreases, energy is transferred 
from the electric field to the circuit 
This indicates that energy is stored in 
the electric field and, when the voltage 
in the circuit decreases this stored 
energy tends to give the line voltage a 
boost, attempting to maintain a con- 


stant voltage 


Power from AC 
The product of current and voltage 


produces still another wave form called 








periodic electric conduction current of a half positive and half negative power and is analagous to power pro- 
which reverses its direction at regularly wave, each similar in shape and size duced in a hydraulic system. The force 
+ : +) Total instontaneous power for 3 phoses _ 
. P, P, P 
E Average value 
of P, »P2 or P, 
0 + + + + Oo + 4 

















wi RA a. I sae alte lia 
60 ~— 120 ig0 240 


Degrees 








CURRENT (I, VOLTAGE (E), POWER (P), AND POWER 
FACTOR (@) in an AC system normally take a 





TOTAL 


wave form. 


INSTANTANEOUS POWER of 


single-phase AC systems is indicated by the dash lines 


three-phase and 
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f a stream of water reflects a combina- 
tion of pressure in pounds per square 
inch and volume in gallons per minute. 
In an electric al circuit voltage is the 
pressure and current is the fluid. Al- 
though voltage and current are negative 


during half their cycle, the power wave 


is almost always positive It reverses 
direction at the phase angle between 
voltage and current and assumes a nega- 


tive 
and the fact that power transfer is not 
" 


constant mn magnituce 1 


polarity for a short time only. This, 


pulsates 
with time ire indesirable features in 
AC. However, these disadvantages are 

l ypared to DC, mainly because 


AC permits the use of transformers 


aii 


Power in an AC circuit depends on 
the voltage between conductors, the cur- 
rent flowing in the nductors and the 
power factor. The higher the voltags 
the lower the rrent and the lower the 

rrent the aller the wires which can 


be used to transmit it. Transformers en 


ible power to be stepped up or down as 
th ine " he When power is to 
be transmitted over long distances it is 
better to use a higher voltage, thus re- 


lucing line drop and wire size. At the 





f the transmi » line it can be 
pomned dow eo the desired voltage 
PRESENT RCENT ose 
| i : ra "ein Powe? tac’ 
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BEST METHOD OF CORRECTING 
POWER FACTOR im a given case can 
be de termined by " areful study ot 
surrounding conditions. Without taking 
into consideration special features, the 
amount of corrective KVA may be deter- 
mined by the use of the above nomo- 
graph copyrighted by Westinghouse 


Electric Corp 
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Practice Trends 


AC EXPECTED to grow rapidly in the next few years 
because (1) AC motors, controls and substations cost less, (2) 
AC equipment maintenance is simpler and (3) AC is more 
versatile. 


THE AVAILABILITY of torque-converter and straight 
AC shuttle-cars, which eliminate DC at the face, is expected 
to be a deciding factor as to the type of power that will be 
employed in new installations. 


TRANSMISSION VOLTAGES are being increased. 


The trend is toward 4,160 V, although a few mines are using 
7,200. 


Future Possibilities 
AS CONCENTRATION, loads and transmission dis- 
tances increase, 13,000 V may be expected to enter the picture 
at some future date. 


IF DIESEL-POWERED LOCOMOTIVES are per- 
mitted in the mines in the future it will be possible to eliminate 
DC entirely. This would tend to step up the conversion rate. 


Operating Reports 


Frame Grounding—Problems, solutions and how to devise better 
equipment grounding methods. Coal Age, February, 1955, p 84 


Load Calculations for Power Systems—Methods used to calculate 
load division of DC mine feeder circuits. Coal Age, August, 1955, p 88. 


Cutting Power Bills—What the controlling factors are: 


apply them. Coal Age, October, 1955, p 76 


how to 


Continuous Mining With AC Power—Application of AC power 
underground and how it is used to reduce electrical maintenance of 
equipment. Coal Age, February, 1956, p 88 


Dual Purpose Borehole—Four 2-in pipes carry power underground 
in borehole also equipped with 4-in pump line. Coal Age, June, 1957, 


p 70 
Pp i 


Primary Power Distribution—How 12.000 V AC is distributed to 
] ad centers Coal Age. Octobe r 1957. Pp 79 


Current-Carrying Capacity of Portable Power Cable on Reels— 
Maximum current capacity and other factors affecting cable life, and 


suggestions for rating cables on reels. Coal Age, January, 1958, p 98. 


Distribution of AC Power—How initial design, quality construc- 
tion and system improvements provide mining operations with an effi- 
cient power system. Coal Age, March, 1958, p 116. 





Mutual inductance is the phenomen mn 


not change. Therefore, it is not possible 


m which both transformers and AC mo- to use transformers in DC circuits 
tors operate 4 characteristic of the AC 


It was noted previously that the in- 
’ 


circuit is the fact that it produces a 
flux—the equivalent of current in a mag- 


netic circuit—-which links it with an- 


other circuit near it. As the current in 
the first circuit changes (alternates) it 
causes a change in the mutual flux which 


in turn induces a voltage in the second 


circuit. Induction does not take place 
in a DC circuit because the current does 


stantaneous power wave is negative for 
a short time. In other words, as the 
wave travels from positive to negative 
and back to positive, it becomes zero 
for an instant. Bear in mind that this 
is an instantaneous wave and that there 
ure 60 of these waves (cvcles) per 
second which produces an average posi- 
tive wave over a period of time. 
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MAIN SUBSTATION NTERMEDIATE SUBSTATION 
THE AC SYSTEM—Upper diagram shows the major divisions, including intermediate substation used some systems 
omitted in others depending upon the need. Lower diagra shows ¢ AC-system components, per list below 
ACB—Aijr circuit breaker ground relay in neutral circuit relay (phase WH—Watthour meter 
LA—Lightning arrester 87—Differential relay 51—Time-delay overcurrent re- RW—Recording wattmeter 
CT—Current transformer 67—Directional overcurrent relay lay ‘phase PF—Power-factor meter 
PT—Potential transformer phase 79—AC reclosing relay RD—Recording demand meter 
OCB—Oil circuit breaker 67N—Directional overcurrent re- 27—Undervoltage relay 8S—Pilot wire receiving relay 
Res—Resistance lay (‘ground VM— Voltmeter 74—Alarm relay 
51G—tTime - delay overcurrent 50—Instantancous overcurrent AM—Ammeter 64—Ground relay 
This pulsating or alternating action of The elements of concern in DC are re f this transferring of energy is a fals 
the power wave does, however, affect sistance and low motor starting currents load that burdens the ste 1 
the performance of single-phase motors . as an actual load. This energ illed 
On the other hand three-phase motors Power Factor reactive or wattless power. It is measure ! 
do not have this pulsating action. The power factor of a circuit, as noted im reactive volt-amperes and is abl d 
The difference between the two can previously, is the cosine of the angle ated ver or kvar 
best be understood when it is realized of lag or lead of the current with re spect Thus, an AC ircuit contains two type 
that three single-phase power waves are to voltage. If an AC circuit contained of power: first, one that performs work 
impressed upon the stator of a three- only resistance there would be no prob- active or average power) and, second - 
phase motor at the same time, while the lems with power factor because, in a one that does not (reactive or wattless 
single-phase motor has only one wave pure resistive circuit, the current and power 
impressed upon its stator. The combined voltage are always in phase. But, in AC When a circuit } i poor power 
average instantaneous power wave of the there are two other elements to contend factor it is usually a result of inductive 
three phases results in a constant wave, with. These are inductance and capac- loads in the system. Since inductance 
thus eliminating the pulsation present in __ itancs as explained previously, and causes a lagging power factor and a 
each line of the system. This is the main they are the reason why voltage and « upacitance a leading power factor, it 
reason why three-phase motors are more current are never in phase in an AC follows that the addition of capacitors t 
widely used circuit. These elements do not contributs a circuit would tend to reduce the lag 
From pure hased power to actual uti- unything to the average or active power This would tend to improve the power 
lization voltage, AC power offers many or the power that performs useful work factor by causing it to approach 1 or 
advantages. However, AC has more ele- in an AC system. As the current and 100%, which is unity power factor. How- 
ments of regulation than DC. These ele- voltage increase and decrease, energy is ever, it is not economically possible t 
ments include power-factor, line react transferred between the magnetic and have a unity power factor. A 0.95 or 
ance and high motor starting current lectric fields and the circuit. The effect 95% power factor is considered good 
90 Mid-July. 1958 * COAL AGE 
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PORTAL CONTROL STATION FACE 

EQUIPMENT 

Line Reactance AC t t en th 000. The main substation may re- 

. , I to t rotor t tort e the tage to the final levels o 

Two type f AC PI ; } . i t ial ik f 

transmissios —_ ' P eee ‘ ‘ if k ; phiss 220 or 440, or it may drop it only to 

ductive and capacitive. Thev affect ¢ tar ¢ gh t gt tating stator he; 7.200 to 4,160 or 2,400 for transmission 

transmission of power st as *} 1 deg. WI t g ‘ ed t ad centers for final reduction. The 
fy : 

rcuit equipment. Basical] reactancs the motor st I torcout ber of voltage steps and the choice 

the cum of the Lectence and tation of At tor reab f voltages depends upon system load 
oer 
pacitance : rcuit. The am t of why s : tors t used on haulage transmission distance, safety and limita- 
pe t : 
reactance transmission lines denends tives. I tances it would tions imposed by mine laws. The usual 
: t lit ley 
in part. on the spacing 1 size of th be pos e to get trip started be practice is to omit the intermediate sta 
in part : g f . 
conductors the t ‘ i be so great that tion. However, it is included in this 
t t : rot t each t report on AC to bring in all major varia- 
High Starting Currents ‘ [ tions in an AC system 
Current rea . ‘ tart an AC ‘ With the in lusion of the inte rmed ate 
i . 
lenends on ti racteristics of its ] substation, the main divisions in an AC 
ley t risti i 
1d the starting method employed. G« system are shown in the block diagram 
rally, a tor requires several times it AC Sarvice m the previous two pages of this report, 
ormal current during the starting pe- “* Service while the one-line diagram shows the 
riod. The rotor resistence sleo determines individual components making up each 
the amount of current that a motor will Plan to distribute power in one or livision. These diagrams employ the 
onsume to produce a nee torque ; , qliiiiicea ln cninten cine standard symbols and numbers adopted 
. . . " . 2 wo *® eps. cneve s nore « nom - 
High rotor resistance produces hic! , T , . by the American Standards Association 
ign . - I nig ical. Take imto account maximum , “ar 
t rque and iow rot resistance produc es transmission distances and power de- I he se are used to promote amiliarity 
} he le. Y 1 
a low torque. The load that the motor mands before selecting the primary with the electrical symbols used in 
= he sannived tr handle will determine ; ircuit diagramming 
will be re yuired to han lle will determine and secondary voltages. 
the rotor resistance. Higher resistance . 
fact , f ‘0 d Select cables and transformers of h M . S | » 
auses power Trac rT and etmiciency to dce- ‘ . ~ 
, a the proper rating to receive full bene- T e Main Substation 
crease according! Gt of AC : 
. ‘ vice. 

In AC motors, low voltage affects the 7 — Although main substations usually are 
torque as the square of the voltage but owned by the power company, various 
speed is maintained. On the other hand switching and protective devices nor- 
DC motors tend to lose speed but main- An all-AC ine power system starts mally are coal-company property. The 
tain torque when voltage drops vith a main substation where power is selection and arrangement of this equip- 

Pull-out or maximum torquc f a 1 at a hig ltae usually ment determines how well the mmplete 

il] 1 y 
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construction work are beir irried on 
BORE HOLE cRCUIT 
<3 BOREHOLE CIRCUIT ; ny ® _ This type of switch provides a larg 
+ >— ——_— —f 0 Bart £S 
res: Tw tw Wee ~~ 9S air space between live wires and equi 
+¢ ment whict prevent le Kawe t power! 
2mov + 3 SOO-AVA TRANSFORMERS , a » : , 
| CPS CO MAW BANK to the equipment. It also pe $a visi 
+ check by workm« that the te 
disconnected fr t! power re 
A. — Fas These switches are 1 ill ted 
4 a3 TRANS ORME RS : 
\e ane (Fam SERVICE overhead pole lines and are opened a } 
— losed manually by insulated pole hook 
A «fh - that engade holes in « h] 
; —— x 1*? 
1 cmcut aan Lightning Arresters 
me 3 pe 3 WO 4/0 GARE WIRES $40-¥ CIRCUIT 10 Protas 
_5 . Zz é on SLOPE HOIST, 3 m0 4 ; 
Z ps j +9 ms . . alee 7 . tage 
4 ™~ nN» ee — ghtning i 
mon : A YARD LIGHTING CIR 
SO-AW CEN as! Sd, Ne 3 80 4 WP RE plished | 
* hy _ 
be i 0 a yy i! re 
var HT INC Ss? A — rest t t | 
- - ~ 
34 UP wR ye 3 /67-KVA TRANSFORMERS to re pow t ' ’ 
TIPPLE BANE : h H 
j } 7 “ 
TPPLE CIRCUIT ', 
Lf ¥en wines t igainst light: , 
- ve depe t t t 
PROTECTIVE EQUIPMENT IN AC SYSTEM for new ne is shown by bers t und whet tt 
l) primary fuse 1 cutouts st ndary breaker 3) 100-amp fi sed cutout with s ject to f ! t g strok | 
SO yp links 4) 50-amp fused itout, SO-amy links, fa iz t >) 50-amp ius | ‘ ‘ 
cutout, 50-amp links, shop transformers; (6) pole-top swit pole gang-operated ae : ‘ . 
7.5-kv, 400-amp, tipple circuits 200 amp 7.5-kv trip-out fused tout, 125-amy ' 
links, tipple transformer bank; (8) 600-amp OCB, tipple circuits: (9) 400-a p OCB "1 a 
tipy le ircuit: 50 imp fused cutout amp links, vard lights 10) disconnect switcl ang v roke , 
7.5-ky 10) hoist-house ircuit 1] 50 my fused cutouts 9-ar p links ¥ urd tag nt Arrest 
lights; (12 200-amp fused cutouts, 5,000-V 200-amp links, 300-kw = of the 2 ' ; 
14) 200 p fused cutouts, 5,000-V 150-amp fuse links, 150-kw g set: (15-18 th for it to t ety 
>) ‘ ] touts >) my links compressors 19 200 I fused uM ’ ; sit tt 
Y ? Lal A Aft J , 
ty , , ‘ 
Bow P _ . 
erfor ben — aa fs 
ge t . 2) stop ti 
—_ , , ‘ flow 
Several t pe f ter 
‘ r DI n 
] D , i} ‘ , I 
2. Line-type 
Stat ty] 
Distribut ' ’ ‘ P 
rot t tra ; },! ' , 
oes } . , ks rT} 
ca ft permit ting ; 
r i Thes r relat ey 
y na netall 
I Sive imi are ¢ t I all 
I type arrester ’ ‘ 
tr butior typ. but are : r for 
protecting ull equipment 
Station-type irrester pr e hetter 
pr Peug +} an the fhhoer te The ure 
sed as the nar plies t prote t 
THREE-VOLTAGE AC SYSTEM, showing tsicle bsta ground protect tat ind other equipment of extreme 
ind mining equipment served with values for the ur ponent portance 
stem performs under normal and ab Circuit breakers or disconnect ewitche< Current Transformers 
1 The next s\ hol ir 
normal dition The best normally is u vw of th protective devices ed | . t Dol In 
hown in the diagram for the ma electrical circuit They are knife-bla t ' m di 
hbstat ' nm thi page What the uit type li mnecti switches wl } pr int represent 4 
letailed in the following de a mea f latir transformer rent transfor 
| tec tT ‘ f ‘ - oT } 
. . . ~ —_- Ougue) . iT r eT A. 
Air Circuit Breakers power. Th witches are not this component ag with potential 
ACB talled the line to interrupt load transforme will appear later the s« 
ut ire used is a visible vans of tor m relays since their f tion 
_-_- —_—_—_—— . . 
ting the equipment when repairs or ncerned with the application of relays 
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nected in the line by pot ntial trans- 
formers which measure the voltage 
across the lines. When an overvoltage 


exists the relay operates and opens the 


circuit breaker. Overvoltage relays are 
not too frequently used in main sub- 
stations but are included in the list 
because they can be employed 

a ~ Undervoltage Re- 





— lays—Like under- 


current relays, undervoltage relays indi- 
cate when voltage is not up to the level 
it should be 
in the breaker tripping and staying out 
the is cor- 


Undervoltage values result 


until undesirable condition 


rected 


SLa\ Phase-Balance Re- 





AC CIRCUIT PROTECTION by 


grounding 


transformer circuit to neutral of 


Y-connected transformer secondary 


current or potential transformers, often 
called Their 


purpose is to insulate the relays from 


instrument transformers 
line voltage and to reduce line current 
and voltage to values that can be ap- 
plied to the sensitive mechanisms that 
are common in relay design. Current 
transformers are connected in series with 
the Potential 
formers are connected across the lines 
fixed 


ratio, for example, a current transformer 


transmission lines trans- 


These transformers operate on a 
having a 600- to 5-amp ratio will deliver 
5 amp to the relay when a current of 
600 amp flows in the line 

Relays classified respect to 
the rate of speed at which they operate 
Basically, 
instantaneous, (2 
delay and (4 


Instantaneous 


are with 


classifications are: (1) 
high-speed, (3) 
combinations of the three 
their 
implies, operate within a few cycles after 
detected High-speed relays 
instantaneous in that they 


these 
time- 
relays, as name 
faults are 
differ from 
operate within three cycles or less 
Time-delay that dc 
not operate until a predetermined time 


relays are those 
has elapsed. The time ratings are usually 
idjustable but there are a few that have 
the time rating built into them 
Distribution systems can be protected 
fault that 
might develop within a system by proper 


from almost any condition 
selection and coordination of relays. The 
ure named with reference 


they Those 


are: (1) differential, 


various re ] avs 


to the protection provide 
most often 
5 


(Z overcurrent or 


used 
undercurrent and 


overcurrent directional, (3) overvoltage 


or undervoltage, (4 phase balance and 
5 ] All are available in var- 


>? rec wure 
There are of course 


ious time ratings 


ther relavs but space does not permit 
overage. 


Differential Relays 
NA -These relays op- 


erate on current induction and are used 
AC equipment from internal 





to protect 


94 


faults in individual equipment or faults 
of distribution 
transformers, 


in sections systems, in- 


cluding rotating 
When used 


on transformers, they operate on a fixed 


Various 


units and transmission lines 


percentage of unbalance 
a 50% 
secondary windings. The principle of the 


appre yximately 


ratio) between the primary and 
differential relay is that what enters must 
leave, except that with transformers the 
ratio will be different, but this difference 
is compensated for by current 


using 


transformer with corresponding ratios 
These relays monitor the 
electrical 
the rated 
reached the 


and interrupts service until the 


current of an 
When 
unbalance is 
bre ake r 
fault is 


system or equipment 
per entage of 
relay operates a 


corrected 


The M 
breakers 
normal currents of two to three times the 
the They are 


transmission lines 


Overcurrent Relays relays are 


used to trip circuit when ab- 


normal flow in 
adaptable to 
feeder circu'ts 


=r) 
differ 


relays in that they are primarily 
for ground protection. They are designed 


circult 
buses 


transformers and motors 


Directional Over- 
Relays — 
overcurrent 


current 


These from straight 


used 


to measure fault current in one or two 
Whether faults will 


directions 


cause 
flow in one or two d rections is deter 
mined by system conditions. The two 


directional relay is used on transmission 
ground-fault flow 
in either direction. These relays provide 


lines where currents 


d‘rectional as well as overcurrent pro- 


tection. Other directional relays provide 
phase protection 





{<-> Overvoltage Re- 
— lays — These serve 
primarily the same purpose as over- 


current relays except that they are con- 


—— lays — These pro- 
tect the system from faults occurring in 
any phase of a three-phase system 
Quite often a fault current will not be 
large the 


relay but will operate the phase-balance 


enough to trip overcurrent 
sensitive, be- 


the three 


mechanism, which is more 
cause of an unbalance in 
phases. 


la 


9 


_ 


ire ised to 


Automatic Reclos- 
ing Relays—These 
automatically 





elec - 
The y 


limit the duration of power failures in 


reclose 


trically operated circuit breakers 


many instances where faults clear them 
Most 
a breaker 
The time interval 
reclosures is predetermined 
means that after the third 
keep the breaker in fails, the 
not function 


selves quickly reclosing relays 


ittempt to close three times 
before locking it out 
betwee n 
Lock-out 
atternpt ¢ 
relay reset 


will until it is 


manually. Such relays can be designed 
to operate more than three times before 
locking with the number of re 
closures depending on the 
und design of the system 


With the 


relavs 


out, 
requirements 
wide 


variety of protective 


available today, no distribution 


system need operate without complete 


protection against faults. However, it is 


possible to overprotect a system or t 
have relays that will not operate under 
fault conditions if selection and arrange- 


ment have not been coordinated 


Meters 
Indicating and re- 
cording 





meters or 


instruments are 
Meter , 
used to measure 
the different value of voltage, current 
ind power in distribution systems 
fn Voltmeters—_ Volt- 





VM 
age values need to 
be checked frequently to insure that an 
adequate voltage level is maintained 
Voltmeters are used for this purpose and 
are connected in parallel or across the 
transmission lines. They measure the 
average voltage of the system and nor- 


mally are of the indicating type which 
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‘ Overhead Pole Line Power-Factor Correction 











— There ire few Af 
: . i that d 
Ammeters | ‘ u gi t require power 
‘ . ‘ tact orrectio 
{ t can i 
t ' , e substation for syste 
te t . : tio t the | 1 for id 
—_ rrection or both. This latter is not an 
‘ > n pr tice As a matter of fact 
: : ' tor r s be g treats 


(w) () Power Meters t i h importance today as any 
sur eT iSé€ i the power ystem Once 


. : I : ‘ . ‘ : r 
‘ g | f power 
a ‘ t . —- = mized. it wil 
, . L ‘ k > : ond ; re ste is I he saving 
| 
be r . . < ry, als 
Line Reactance I 
t . , f i the systen 








; : eq : — . 
ter pow ipply, thus reduc- 
A gr rt the equi ent 

g ol T} t often used in mining 
+ } t 0 nu , im tm 4 
ce -« . te s t rrect power factor is the 
watt ; I : . ee pacit rt however, is not the only 
the t . a Pe eans. Other correction includes the use 
: . ar f s hr motors, and the proper 

ret t t of . pny ipplication of any induction motors. 
ter t ; : Spite Capacitor un correct and bring 
g he cates wer factor up to 90 to 95 which 
h ‘ : ' ' :, ; ' } y take ti mine out of the 
t t : : reduces the reactive 
; . veT the ster Some systems may 
. t . re erall correction and also cor- 

f A ee “-_ 
ti t the center of groups of induc- 
: t ror tion motor Still other systems would 
: t these tw tractors y ™ re + r * onl one ) e 
-<. Power-Factor Me zr ot - preg equire ection a nly one of th 
YJ ters—A . ama eaew: tw ations 
( rect t tl intermediate sub- 
: . ‘ - 
, , . anit 

‘ \l s of t ga I r 
t . k wit ficient ckvar apacitor 
rend System Grounding kilov peres-reactive) to bring the 


and Lightning power factor to the desired rating The 


f ft Protection Sec kvar value is determined by the amount 
: n earlier f kw and keer of the system. From 

= 

o 

















’ r rt Ir these values the koa and power factor 
Demand Meters report i alue F : 
7 : that he colenisted 
. ypanies the Shunt-type pacitors are used in most 
: vith lightning arrest uses. They are ide up of a group of 
‘ t t inter f approximately nductors sually plates, so arranged 
500 to 2,000 ft. The ground wir s that, a large electrical charge can be 
° , to the ground side of the stored in ther Electrical charges are 
h 
g t This ethod has stored when a potential difference exists 
; ; L I 
Sa j t tisfactory and is widely betwee the conductors. Putting it 
: . 4 } tribution <t P | nother w upacitor stores electrical 
5 t : 1s t ommon t find a harges when the poter tial of the con- 
‘ ry < as witd t g 1 Wire tors IS increasing a d d scharge s it 
a 7 , 
‘ 5 when the potential Is lecreasing 
; . : . 
: Intermediate Substations Why capacitors actually correct power 
f factor might be better understood if the 
, ‘ ‘ . c ‘ £ the ‘ I ents i , : 
r , : —_ ' nductance is nsidered positive and 
trie a ne al s t101 re ais " <A 
F H . — the ipacitance negative Thus. when 
' ' : : pacitance kvar) is added to a cir- 
’ —e , = referred to that section of this 
P ta it it subtracts from the inductance 
rt t e rt for a di r their purpose : , 
3 Na kear Therefore, the keer, or reactive 
D os ‘ It < 1 however, be 
wer is reduced, which improves the 
‘7 t tect for int ecliate 
} ' } let ' power factor 
. ? oct eo} cuhstat The rat g + the , " Ss . 
, : . Portal Control Station 
a lightning rrester inese have bee | ents Wul be rres} ungiy less wit! 
liscussed previ \ ler their respe wer voltage and load. Power-factor At this point of the installation ther 
heading rrection is tl nly major variatior re several standards for distributing AC 
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power standards 


provide safety for men and equipment 


underground. These 


and contribute to an efficient under 
ground distribution system 
The power should enter the mine as 


near the load center as possible for two 
reasons 

l. To 
voltage 


> oo 
2. To minimize 


reduce the amount of high- 
cable underground 
voltage drop between 
the substation and load center 


In most cases the substation—in this 
instance the 
could be the 
voltage system—will be lo- 
cated place 


taken underground. 


intermediate, though it 


primary unit in a one-step 
-reduction 
near the where power is 
Consequently, it is 
not necessary to provide an extra switch- 
ing station equipped with circuit breakers 
and necessary protective relays, such as, 
overcurrent and phase balance, as well 
as ground-fault detectors and lightning 
arresters. The intermediate 
equipped with these 
other hand, if the located 


some distance from the intermediate sub- 


substation is 
devices. On the 
entrance is 


station it would be necessary to provide 
installation including all the 
listed. These components 
covered earlier in this report 


a separate 
devices were 
However, 
different, 


the ground detectors are quite 


us indicated in the following 


Ground Protection 


Protection of underground _high- 
voltage systems can be achieved in 
several ways but probably the best 


method is the pilot-wire system employ- 
ing the differential-type relays previously 
desc ribed A 


rent is permitted to flow in the 


small amount of line cur- 
pilot 
of current 


wires through the secondary 


transformers. These pilot wires are car- 


ried with the 


f..\ 


85 


power conductors 


Pilot-Wire Relays 
Referring to the 
of differential relays 





prev.ous discussion 


these balance prim ipl 


end of 


other end 


operate on a 
The amount of current at one 
the line is the at the 
When the current in the pilot wire be- 
faults in the 


Same as 


comes unbal ince d. due 


line, the relay operates and opens a 
circuit breaker. This method provides 
phase-to-phase as well as ground-fault 


protection 


L.\ 


Alarm Relay—An 
74 


idditional feature 
relay for 





of this 


continuously 


protective system its a 


checking the condition of 


the pilot wires. If the wires become 
short- or open-circuited the relay will 
operate, indicating that the system is no 


longer protected against faults. The lines 


can then be inspected and repaired 


Underground Distribution 


In conjunction with the surface switch- 


ing arrangement, high-voltage cables 





INCOMING 13.8 KV 


| 
L oc 
= 
| 











400 ANP DISC Sw ac ant 00 
a * 
i" 2000 AVA 32/7 2 Ky 
OCB sus 
12 KV PRIMARY 
DISTRIBUTION 
: yp SYSTEM sus “8° 
ce ~- “. TYPE SHO 
eaceans im FUSED DISC SH----e'» % SHIELDED 
300 AVA “ 50 VA 7 
= ‘ »> 42° BELT 
BN O--400-ANP AIR COR BAR sawe 
TILIZATION VOLTAGE, 480 UTILIZATION VOLTAGE, 480 
CONNECTED HP, 235 CONNECTED HP, 150 








MODERN AC MINE SETUP « 
shielded cable. Oil 
switches are 


disconnect placed on 


through boreholes or 
shafts are equipped with circuit breakers 
at the bottoms of 


interrupt 


entering the mine 


these openings t¢t 
into the 


emetTgency and also for re- 


power feeding mine 


in case of 


pairs 
Cables 

Insulated multiple -conductor cables 
equipped with ground wires and a con- 


shie Id 


conductor are 


both 


used to 


ducting over ground and 
transmit 
high voltage SHD 
cables with adequate kilovolt rating are 
length of 
these cables normally is kept to a maxi- 
mum of 1,000 ft. They are 


Hi oupl rs or 


pow eT 


underground Type 


used in most installations. The 


connected by 


high-voltage potheads 


Couplers 





From a safety 


viewpoint it is bet- 














ter to use couple rs 
This 


pers mnel to 





equ'pped with mechanical locking 


permits only authorized 


disconnect the couplers, and also elim- 
inates the possibility of persons connect- 
> being made 


ing them while repairs are 


Section Control Station 


As transmission distances increase, it 
cables at 
This 
breaker or other 
installed in the 
intervals. This also applies 


that feed other sec- 


is necessary to sectionalize the 
intervals of approximately 2,000 ft. 
that a 
disconnecting 
line at these 

to branch 


means circuit 


devic e is 


circuits 


tions of the mine. In addition to the 
circu't breaker these branch circuits 
should include necessary protective 


that 
required when the cables first entered 
the mine. 


equipment of the same order as 


lesigned for 
circuit breakers are equally spaced in the high-v 


high- voltage side tf €a h 


SHD 4/0 
F used 


7,200-V distribution 


Load Centers 


The high-voltage able is terminate 
] } 


it the load-center with the same typ 
of coupler used in the intermediate s 
tions, with ome half of the upler 
permanently mounted on the load center 
frame. The power nductors are <« 
nected to the transformer amc ~Ssthe 
ground wires are grounded to the frame 
The purpose ~ the load enter 
to reduce the high voltage t tua 


utilization voltage and to provide switch- 





ing and fault protection to the branch 
circuits that it will supply power to. It 
is a combination power and distribut 
enter. However, individual units 1 
be installed for the same purpose, al 
though the combined unit seems to be 
preferred 
Transformers 
Dry air-cooled or 
3 ¢ inert gas - filled 
transformers cal 
3 t be used wunder- 
ground The for- 
nore widely used because 


things, the 
units must have a 


liquid-fille d 
split of air 


among @n 
separ ate 


when installed underground 


System Grounding 


As shown in the one-line diagram, the 
transformer is connected delta-delta and 
uses a zigzag grounding transformer to 
establish a neutral. The neutral is re- 
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PORTABILITY—For the maximum in 
elit, ted shea fe Geel 










































































other types. Ground faults, on the other 
hand, cause unbalanced currents to flow, 
which operate the relay and in turn open 
460-V 75-HP BELT the circuit breaker. 
POSSIBLE AC UNIT 
ru i EL 400- AMP ace — Ly Undervoltage Re- 
. Ne ty ay SF, lays — These are 
50 AWA TO BE ADVANCED ed primarily because AC motors d 
900-FT FUSED DISe Sw not operate efficiently on low voltages 
LENGTH —_ SUB us| oc The relay serves as a signaling device to 
= | sue FUSED DISC aoe 4 4 ni yperators that the voltage is not 
wm 2. Soava sufficient for good motor performance 
TT ¥ Zz ¥ When this lition exists, the obvious 
S. ) 400- ANP ACB lution is t wove the load center 
» | FUTURE ser to the center of operations in the 
| tive mining zom 
. 
BELT (50 HP 
: Voltage Regulation 
_— # AC induction 
a motors, it is often 
de sirable and 
¥Transfor are sects delta-wye” for ar ding purposes. Air circuit breaker Due to the high 
f the proper rating are provided at t i center. The syst provides pro t starting currents 
ror mm i equipment vetimes necessary t nstall capacitors 
— t the ad center to maintain a good 
power factor ind ¢t compensate for 
: iit — —_ TI tage droy ring the starting period 
‘ iI <> . ~ | + + The benefits of capacitors will in most 
= - A a ~a—7—oen ses, offset the cost of installing them 
e | : > > Power factor correction, discussed earlier 
. .- oe ; 
TT sf } ry this report, would also apply 
piece = HH 
- At :—t— Fo bat 32 . 4 Meters 
| ee or SE SE ere 
_ ss ig ; (vw) (am) The ymily measure 
= i] ' - AR ments of power 
— © ROUT sc T- : ‘Ser that ‘ ld be f bene fit at the load 
NO. FRLT © (FRONT View — po - - : enter are voltage and current. Whether 
these values should be measured in each 
CONTROL CIRCUIT for modern AC system with and without ground-fault detector. >™@=ch or bus circuit is a matter of 
hoice. This information, in many in- 
ditties : - ; — ' :' stances, can be of value with respect to 
4 “ - * a. “ — a r vo i ' ; me nt the operation of the face equipment 
g ‘ ediate sub- erloa ercurrent at dervoltag 
tat protect 
—— av Overload Relays Utilization Distribution 
’ i: Back-uj protec- ee ay en Rene a page : The elements of concern at this point 
= = tion is provided 2 r aa Dmangptartper pote. ge ah the distribution system are cables, 
for each branch or bus circuit by install- — growing out of motor operation uplers and ground continuity. Onc« 
g a breaker between the transformer The tripping device is built into th bl nd inh lled, th 
. : 13 ircuit breaker. Instantaneous overload ea ae ee 
a bus This gives added protection . . " “ : nly everyday task remaining is check- 
when relays are properly coordinated pain Md — = oy =e breaker but ng ground continuity. This is vital if 
It is, however, possible for both breakers " enn a ; , SS safety for men and equipment is to be 
« to trip at the same time which would "St ™ interruption maintained 
ause a delay in the ther branch cir- fr Overcurrent Re- Portable cables used in AC utilization 
tits. But, in most instances, when a ~*~ lays — These are ure normally Type G—a three-conductor 
fault occurs in any one branch it will ised for ground-fault protection. They cable with an insulated ground con- 
trip only the branch circuit breaker and require the use of current transformers ductor. Cables usually are sectionalized 
not disturb the others and an established ground conductor it in 50- and 100-ft lengths so that their 
Circuit breakers used most often in each individual branch circuit of the bulk will not be excessive. Keeping 
underground load center are of the sta- portable cable supplying power to face cables short helps to reduce voltage 
tionary younted molded-case type but equipment drop 
ther types also are used. They can be To obtain ground protection in ea Couplers attached to the ends of the 
equipped to provide overload, overcur- branch circuit, current transformers are cable sections should be designed to 
rent and undervoltage protection nnected in each phase of each branch prevent injury to persons connecting and 
The most effective and accurate current disconnecting them 
Relays transformer for this application is the Ground-continuity checking devices 
Protective relays accompany main as_ loop or ring unit. They are not as sensi- are difficult to maintain in portabk 
well as branch circuit breakers. The tive to small unbalanced phase loads as_ cables, especially those that are spooled 
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feeder, aluminum about 70% the 


urrent-carrying capacity of copper, and 
3 ft of aluminum feeder can he hanch 


' 
nas 
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mtinued 


Face Preparation (C 
that each hole should “relieve” the vnext. 
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250/275 V DC SYSTEM 
LIMIT OF CURRENT FLOW in a DC circuit at various distances from substat 
for various sizes of conductors is shown in the above chart. 
m reels. To date there is no effective the standard unit today is the mercury 


way of checking this operation other than 


by test by maintenance personnel 


Lighting Transformers 


3 
fo 


transformer installed for that 
When the 


v tage 


for 
can 


Power section 
be 


the 


lighting 
obtained from 
ke ad 


transformer 





main 
or 
A separate 
only trans- 


purpose main 


former is used a stabilizer is 
needed to reduce flicker which is Cause d 
by flucts Con- 


seque ntly i more 


:ating loads in the system 
separate source is 
desirable 
the 


stant 


since it is independent from 
power system and provides a con- 


for lighting 


voltage 


DC Service 


Plan conversion equipment installa- 
tion to meet the increasing power de- 
mands of equipment. 

Weigh the possibilities of converting 
manual substations to automatic con- 
trols. 

Provide feeder capacity 
and stay within maximum transmis- 
sion limits. 

Have DC system sectionalized. 


sufficient 


Conversion 
old-reliable 


equipment includes the 
onverters and m-g sets, but 


the glass-bulb 
rectifiers of the 
in service and units 


urc. «rectifier, including 
4 tew 


type 


; 
type metallic 


selenium are 


based on germanium, silicon and other 


metals are under consideration for possi 


ble In the future 


use 


CONVERSION CAPACITY — Higher 


horsepower per machine and per sect 


is requiring an increase in the capacity 
of rectifiers and other nversion equip- 
ment. A recent series of tests on power 
required by continuous mit vers indicat 

that the capacity for a single section 


miner and shuttle roof drill, et 
should be at least 200 kw 
Dull bits on n 


irs 


iners and other 


july 
ment have a major effect on power de 
mand and consumption. In one test wit! 


dull bits, miner advance was 20 ft 
demand was 82.4 kw and consumption 
was 32.47 kwhr. Time was 50 min. With 
sharp bits, advance in 54 min was 30 


ft. Demand was 69 kw and 
31.33 kwhr (J. O 


American 


consumption 
Cree 1956 Coal 
Mining Con 


was 
Convention 


gress 


AUTOMATIC OPERATION — The 
high cost of labor naturally dictates mak 


ing substations automatic unless attend- 


ants can grind bits, splice cables or 


perform other duties. Equipment now is 
available for checking position and oper- 


ating breakers at will from a central 
station several miles away (Coal Age, 
October, 1955, p 68). The system is 
based on carrier current using telephone 
lines for transmitting audio signals 


PORTABILITY—For the maximum in 
convenience and efficiency, the trend is 
toward portable conversion units. Such 
units also may be placed in permanent 


locations—to 


serve main-line haulage, 
for example. Or stationary types may be 
employed at some saving cost 
Portability facilitates 


mission distances short 


in 
keeping trans 
However, if the 
felt 
that the lower cost of pole lines and 
offset 
the cost of boreholes, warranted keeping 
surfac e 


cover is shallow. some mines have 


surface facilities, even when by 


conversion equipment on the 


even with 275 V as the nominal voltag: 
With 550 V, the reduction in number of 
14 


otherwise an added 


reason for considering keeping 


moves necessary is 
conver 
sion equipment outside 
Heavy locomotives bring 
not only of pl 


I 
f substations but also the 


. th sh. 
ip the prob 
acement and capacity 


effe 


, 
em 


t on the 


remainder of the system as the loco 
motive passes a given point. To reduce 
disturbance in face operation as a result 


substati ms may 
1 J 1; 


: £U i> 


of locomotive operation, 


ith 2utomati 


he eqt ipped “ 


tributors 


THE INVERTED TROLLEY—For 
locomotive operation, a newcomer ir 
service is the inverted trolley (Coal Ags 
October, 1952, p 87 As the name 


implie s, the tr lev is 


placed on top of 
the lo 


inverted hangers, and 


receive power through liding shoes 
pulled by cables 
Transmission Limits 

The maximum distance DC can be 
transmitted from the substation depends 
ym a number f factors, and must be 
ulculated for each individual operation 
Balancing everything the  distanc« 


should not exceed 3,000 to 3,250 ft for 
in 500-amp average transmission, 300 
V at the nips and 250 V at the machine 

Even with the maximum in feeder 
apacity it is difficult to maintain ade 
yuate voltage, let alone rated, for 250-V 
motors at distances much over 4,000 ft 


in increasing feeder capa 
ity, it is better to use a number of 
cables than be- 
the current- capacity is 
4t 30C 
rise, for example ipproximate 
ratings are: 500,000 cir 800 amp 
1,000,000 cir. mils, 1,230 amp; 1,500,000 


ir. mils, 1,550 amp. 


Incidentally 


smaller one large one 


ause aurrving 
greater ambient 


15-deg 


temperature 


mils, 


ALUMINUM FEEDER—A decidedly 
] 


lower relative cost makes aluminum verv 
adv antageous for hare feeders al mags de 
elsewhere. It has greater 
and consequently the 
advantages are largely offset by the in- 
reased insulation and jacket when used 
for high-voltage power cables or low 
But with bar 


trolley wires or 


bulk, however, 


tage trailing cables 
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feeder, aiuminum has about 70% the Face Preparation Continued 

current-carrying capacity of copper, and , 

3 ft of aluminum feeder can be bought Unit Resistance of Common that each hole should fear the _ 

for the €0 of coppe ° ° A second is that the burden on eac 
r pri f 1 ft of copper. Sizes of Copper Wire and re ge She 


hole should be adjuste d to the max mum 


EDISON SYSTEM—One possible ans Steel Rail charge that can be loaded, though this 











wer to the problem of kee ping substatior ’ maximum does not have to be the legal 
moves down whil keeping voltage Ip COPPER WIRE maximum. Consequently a common pat- 
is the three-wir x Edison. system Resistance, tern is a row of holes in the top in thin 
Coal Age, July, 1947, p 86 Size, CM Ohms per 1,000 Ft coal, or in the top and middle in thicker 
ae ae — oa 00719 . coal with the center hole shot first in 
Sectionalization 1200000 0 00899 the bottom row in two-row faces, and in 
Safety, quick isolation of fault areas 1 000 ,000 0.0108 the top row in one-row faces 
ind qui k repla ement of damaged 7530 000 0.0144 Modifications are numerous. One, as an 
facilities are among the benefits of se: 500 , 000 0.0216 example, is a row of holes immediately 
, tionalization. The latter applies particu oodpee . posed ver a slate parting low in the seam to 
larly to the growing custom of using 211,000 0.0509 smash it and relieve the regular holes. 
short lengths of cable with push-pull STEEL RAIL Another is Ge snub shot, which may 
connectors in distribution of power at Resistance, Ohms be a full-length hole in ae close to the 
r . the face. Connector design is such that Equivalent per 1,000 Fr enter to knock down the lower part of 
power is removed before the circuit is Each Rail, both rails the cut and open up the face for the 
ypened CM of bonded and subsequent holes. As a variation, the snub 
Recommended sectionalizing practice Weight Copper cross- bonded le ay be oid mly part way m © 
ay be summarized as follows = en agers aan reak down yor r a yut me front of the 
l. Provide in ever instance sufficient 40 400 000 0135 " Bottom and snubbing holes may be 
apacity in the feeder and return so sO 500 .000 ) 0108 ingled down to get better breakage at 
that the t remote dead short will ‘oh 60 000 0000 the back and more force to kick the coal 
ypen the overcurrent protective device 7 700 .000 0.0077 to the front 
lle os a seclesing ciecult an) gn AON » 0067 Concentration may be sought for or 
beooher 90 200 000 ) 0060 voided. As an example, the benefits of 
2. Install an overcurrent protective 100 1 ,000 000 0 0054 rilling a smaller hole may be more than 
levice in the circuit between each two ffset by the stringing out resulting from 
substations at a point where resistance use of smaller « artridges, thus preventing 
both ways is equal. If enough ; ypper ‘ Date breaker settings is detailed _ : " “te a agen cde Samo 
is used so that a er und at any point im Coal a August. 1955. p 55 : ae ne 7. ~ and economically. On 
will open the protective devices at both oS it oe tg & all al. territories on ; —_ a Ge sence 
bstations. no intermediates protection is , Pie ‘ a wi to rage ens if . : : it the Sack of a deep cut in thin coal 
AUTInNE Non AiIng times rRES neces- 7 le } . 
’ ecessary A section insulator. or “dead sarw to ru - nese ww som ther on say vesult in the a onan cows 
block,” may be used between substations : ‘ a ial - r mad prote tae to the kerf in the back and leaving the 
f they need not be paralleled rreater a a led s} ‘ tty - 1, mae © sanding One remedy is = slower- 
3. Insert a disconnecting switch or ~ Se : acting medium in more of the hok 
protective device at intervals of not over : ‘ . . wes 
500 ft in all power lines Ground Protection Charging and Firing 
4. Install an  overcurrent-protectiv« The solid wire from machine fram« Stemming always is used with conven- 
levice in each circuit leaving a substa to ground provides protection to men tional explosives, but normally not with 
tion—fuses, or manual or automati from short circuits—under most condi steel-tube blasting devices. However, in- 
reclosing ircuit breakers Circuit tions—but no protection to the machin tead of stemming, safety regulations in 
breakers should have trip-free operating Thus, some other provision is necessary some regions require setting safety bar- 
mechanisms. The exception is where a The original unit, still widely used, was riers or deflectors against each hole or 
substation feeds only one haulage unit the fuse, either in the junction or dis the entire face to eliminate flying tubes. 
in which case only one station breaker tribution box or in the trailing-cabl. nij In lieu of conventional stemming, blast- 
6 required 4 ujor disadvantage is that a ground ing pl igs may be emp! ed with explo- 
5. Place an overcurrent protective de fault of low intensity, say 100 amp, is sives to save time. Conventional stem- 
e at each branch circuit t sufficient to blow a fuse—or operate ming includes the plastic clay dummy 
6. Protect each circuit feeding a local 1 circuit breaker—rated or set at 200 ide by extrusion and available from 
- section or territory with an overcurrent umn] trusion specialists in many areas 
loving The best answer to this latter ndi Single-shot firing with electric detona- 
7. Install overcurrent protection at tl tion is a three-pole circuit breaker, wit! tors still is the predominant system in 
supply end of each circuit to pumps or e pole in the grounding circuit the coal mines. However, it has definite 
ther fixed loads equipped with a 5- or 10-amp current- lisadvantages, one of which is the fact 
8. Install switches to cut power off imiting relay. A low-intensity fault will that the shotfirer is constantly exposed to 
inimportant and =—s infrequently used trip the breaker as a signal for corrective the hazards of loose roof and must work 
branch or stub circuits measures, while a high intensity fault in considerable smoke and dust in con- 
9. Protect each mining setup with an will be cut off before severe equipment necting to each charge after the first. As 
overcurrent device damage occurs a result, there has been a substantial in- 
10. Keep overcurrent circuit-breaker Proposed alternatives, particularly for crease in millisecond delay ignition of 
settings or fuse ratings as low as prac- such mobile units as shuttle cars. include shots in sequence. There is equal safety 
tical for good operation. Specific settings the polarized relay, the polarized short in relation to gas and dust, less chance 
are listed in a discussion of the subject circuiting device and certain electronic of overbreaking exposing the following 
n Coal Age, November, 1953, p 586 devices (Coal Age, February. 1955 p charges, less shock to the roof, and much 
How to calculate load division as a guide 84 [END] less exposure hazard for the shotfirer 
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Overburden Preparation p 105 
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Stripping p 110 
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Cover . . . Two-Seam Stripping ... Pit Clean- 
ing... Augering 


. Machine Operation . 


100 


ing ... Special Dippers . . . Stockpiling . . . 


Increasing Recovery 


Transportation p 119 


Selecting Trucks ... Truck-Rail Haulage . . . 
Overland Belt . . . Road Building 


Power p 121 
Transformation . . . Distribution . . . Protec- 

. Substation 

Grounding . . . Continuity Checks . . . Cable 

Testing 


tion . . . Frame Grounding . 


Drainage p 125 
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THE FOUNDATION 
striy perat ] 


Planning 


the Operation 


Buy or option enough land to pro- 
vide maximum continuity of operation 
if opening in a new area. 

Recheck 


rights of property already owned. 


boundaries and mining 

Prepare work maps on which can 
be shown property lines, coal outcrop 
if any, borehole locations, coal thick- 


ness and depth of cover. 


Prospect the area by drilling and 
outcrop openings if possible. Put this 


information on the maps. 
Chose a plant site that is as cen- 


trally located as possible so haulage 


distances will be as short as possible. 

Plan and lay out a permanent haul 
read between plant and pit. taking 
care to get good alignment and grades. 


will do the 


conditions. 


that 
best natural 
Make that all 


matched capacity for an efficient pro- 


Select equipment 
job in the 
have 


sure machines 


duction cycle. 


Check markets and decide type and 


extent of coal preparation. 


area it Is es- 
mpany to be 
acquire land 
for land sk 


ir und that 


us word gets 
being planned. As a re- 
that land has 
price. And the cost 


nine rises accordingly 


ny finds 
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to work in anthracite pit. 


thinner cover. 


mostatically 
one-third as much power. 


sitive primers. 


engines. 





Automatic braking devices 
trucks operating on severe grades. 


Practice Trends 


Stripping machines continue to grow in size as first 7U- 
yd shovel proves itself at 2-million ton mine and other similar 
units get ready for operation. 


Dragline size reaches new high as 35-yd machine goes 


Capacity of two-crawler draglines increases to record 
10 cu yd in unit featuring faster operation. 


Big bulldozers continue as stripping units in areas with 


Hydraulically controlled rippers mounted on the rear of 
powerful tractors pass test as coal breakers. 


Progress continues in big-truck design with application 
of individual wheel supports for tractors and trailers, use of 
alloy steel in trailer construction to reduce weight and a ther- 
controlled engine-cooling 


fan requiring only 


continue making gains on 


First commercial horizontal rotary dry-type overburden 
drill bores 9-in hole 48 ft deep with one drill stem. 


Mechanical loading and tamping of horizontal blastholes 
conserves manpower and increases flexibility of operations. 


New variations and improvements in mixing and deton- 
ating make-your-own blasting agents continue to appear. 


Blow charging of explosives into blastholes undergoes 
additional trials with commercial unit at strip mines. 


Future Possibilities 


Construction of an 80-yd shovel and a 40-yd dragline in 
the foreseeable future, possibly within 5 yr. 


More refinements in blasting agents and use of non-sen- 


Introduction of the 100-ton coal hauler, through use of 
more alloys and new design techniques plus more powerful 





problem as 
; 
mes pays to hire a 10x 


ption land needed tor 


that can be 
assembled int 
mines to a large 


that 
re gardless of the Size 


fr property 
extent the type % operation can 


be planned But 


of the property it is very important t 
ut the 


what the 


much as possible ib land 
each tract restric- 


the area is. 


THE COAL 


under way, 


CHECKING Once the 
] 


land buying is steps should 
I 


be taken to accumulate information 
about the coal and the 


This is an 


material cover- 


and 


ing it engineering job 
should include surface surveying to pro- 
vide topographic information plus pros- 
pect drilling to gain information about 
the coal bed. As rapidly as the informa- 
should be 
to a central office or re sponsible engineer 
Certain 
questions about land ownership, mineral 
and mining thickness 

and thickness of overbur- 


They 
much easier if all information 


tion is accumulated it sent 


for recording and analyzing. 


rights, coal and 


quality, type 


den can be 


answere d 


expected can be 


is accumulated at a central point and 
organized for ready reference. 





| ing faster and more economically than 


LOOK AT MARKETS—<Another im- O > 
portant factor in developing a new strip perating 
mine is knowing the possible markets for 
the coal. This is important because min 


Stripping and Augering—A three-pronged attack with shovel, 
dragline and augers nets 40,000 tons per month. Ammonium 
and fuel oil packaged in water repellent bags cuts blasting costs. Coal 


te 
ing methods and preparation needs fre- — 
quently are influenced by the market 


to be served. For example, the same Age July 1957. Pp 60 


r hoisting speeds 


type of preparation facilities may not be : 
a“ , ; ictonanar sept 1f tal Big Shovel Performance—A faster cycle and higher 
needec processing cOa r the metal- . - ao 
lurgical 1 rk t for tl tility ] result in higher efficiency in thicker overburden. In 1956 The Moun 

mca narke as 0 ¢ u in wey + 

S - ~ t } lled rage of 74 ft of terial. Cycle time was 57.63 sec 
industrial markets. The type of market EROS SSRIS GR SVETRG? GC | Sa _ ‘oal 
served also may influence pit operations of available tim oat Age 
Regardless of the market to be served, 
. eo weet the aome enough / ; 
— toh r* r v that a land Prospect Drill Cuts Own Road—Exploration work 
ms ff alls ’ yullix g i . *T eTrD- 

a ; = ss rain where a truck-mounted drill could not go is spet le 


aration plant ' 
a unit mounted on a tractor with a bulldozer blade. ( 


PLAN RECLAMATION Another 1957, p 


yroblem that is demanding more atten- | . ae : 
. vs Two-Seam Stripping—Faster dragline designed especi 
tion today is restoring the spoil areas 





ind average digging time was 83.46% 


August, 1957, p 72 


~ 
9? 


tc 


seam stripping swings 10-cu vd bucket and is reported 


to usefulness after mining is completed ; 
There yn two crawlers [Iwo other draglines help expose 


; 


ind preventing stream pollution 
ammonium nitrate granules mixed with fuel oil poured 


is a definite need to restore the land 
but the type of restoration work depends 
on the topography and the type of ma- 1957, p 74 

terial in the spoil Sank. Sometimes the Mechanical Tamping of Blastholes—With th 
only immediate steps that can be taken 
are backfilling and leveling according to 
law requirements because the material 


‘ 


holes used experimentally to cut blasting costs Coal 


hanical loading and tamping device for horizontal h 
: 


four davs. single shift. does what it took two men five and six days to d 
Greater flexibility in pit operations is an added benefit 


will not support vegatation until it has 
tember, 1957, p 88 


weathered for several years. Before any 
wets the satestel , , , 
restoration work is started, the material Dry-Type Horizontal Drill—-A new crawler-m 
should be analy zed 1 - 

E 1] t j " j-in horizontal holes 48 ft deep at a rate of 50 in per minut 

“quaily important as studving the en i 

. 7 : idding drill sections. In best shift, one mat drilled 816 ft 

gineering and ope rating proble ™ms is mak- 


un 


y Oo r 57 9S 
ing sure that adequate financing is avail Coal Age, October, 1957, p 9 
) droat 


tble. This is necessary if the property Mountain Top Stripping -A 12-cu vd dragline 
is to run efficiently, the customer to be erted to a 6-cu yd dragline extend stripping range. Efficier 
» “<i prop | ‘ » g > ‘ 
served pr A rly, the owners “ cme blasting is achieved with rotary vertical unit mounte: 
return on their investment ar the lanc 
1 on th } x . type all-wheel drive chassis and ammonium nitrate 


' 

left in condition that will serve a useful . ay = 
} agent. Coal Age, December, 1957, p 558 

purpose im tive future 


lefense 


M , Handling Blast-Damage Problems—Successful 
=pp'=s t-damage claims is possible but he ading off claims should be em 


“ i 
ccurate n ) ne har ‘ om- 
Accura r 1. Positive ev idence as to the re al caus 


} isiZea 
qualified experienced iuthorities is the best de fense to claims 4 al Age 


. ' 
ot dama fe. prese nted by 


petent engineering and operating super- 
visors can provide a solid base for plan- 
ning de veloy ent, day to day peration 


ipment moves. Modern tech 70-Yd King of Spades—World’s largest sho 


De ember 1957 p 76 

ng aerial surveying, make pa 50) sec in 70-ft cover. Unit uncovers « 
btain accurate maps at 
ff the cost 10 to 15 


il survey is especially 





valuable in mapping large areas in a 

? y . y id ry! ; " , 
minimum f time and is rapidly repiac- slready vai . } . topographi Drilling is the 
ing 1 tedious ground survey maps an ’ 7} vulletins. If deep of prospecting « 


; topographic map an be ning was done in tl ea, mine maps nformation. This can 
made up in one-half to one-fifth the D tan 1, .t source of infor- by churn or diamond 
' » needed fi g ' survevs - ; 7 ' 

ime needed for ground survey at a ten ond of saves great deal , 

lower cost and with no sacrifice of ac- : — oal. First. they f the overly 

curacy. With an aerial topographic map, ij g ae ’ : and therefore vields 
acreage, en mit ngs and th u formation. A churn drill 


an engineer can estimate coal 
plot crop lines spot boreholes deter- am . istics. includ ’ lit hick a skillful operator als 
le 


mine and locate spoil areas, lay out om curate data but results 


will be shown skill of the drill operator. A co 
the other hand, can be examined visually 


haulage roads, compute overburden bh 
ratios and plot property lines 
When it is not practicable or desirable Prospecting and half of it sent to the laboratory 


to have an aerial survey made, a ground Information about the coal seam and for complete analysis. The other half can 


: : 
survey may Se required. The extent of onditions which might influence mining be kept for reference 


the survey will depend on the lay of methods should be accumulated as soon Development f a bhottom-discharge 
und how much information is is possible after basic may e prepared bit it prevents air circulation around 
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Reports 


is per year. Design features include use of 7,200-\ 


' ' 


roetr ¢ 
‘ J 


Drill on Shovel Boom 
" ' i 


es f < 


Cables for Strip Mines—App 


; oo 


st ike 


1958, p 14¢ 


f failure : 1 ste 


Loading 
, 


Ripping Coal for 
. a @ 


the rear f powert 


Cooling System Care Pays 


‘ oes 4 . 4 | portt 


Water-Powered Device Treats Acid Water 


ring Nower ther ?¢ 


' 
‘ 


» 148 
Bulldozer Stripping, Highwall Augering 


vithout aid of explosives, kee rint 


Revolutionary Torch Cuts Shovel 


Repair Cost 


ure npined ft remove W i-s 


144 
Percussion Unit Drills Hard Rock 


les for sé 
al Age, May 
New Rope Clamp Cuts Downtime 
} 


tes downtime i 


owe 
py 








tt partings 
not washed 
ising water 
water lines 


s that 


ninated 


RECORDING 


y + } 


DATA—In 
gram, s é les 


<} 
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a pr 


when 


bulldozer 
make an open- 


economically than 


more 


1s Outcroy 


openings 
extending above the 
useful information 

of the rock cov- 

ch outcrop 

} 


| 
Codi 


iant 


merc 


t prospecting 

leveloped from a 
ase As the picture 
takes 


where more 


shape, 
ow Try ue h 


Choosing Plant Site 


new preparation plant must be 
pick a site for it 
governed by ac- 


ti nm is 
. : 
facilities, suitable uilding 


ca 
to the coal to be 
ble, the pl ant should 


ze distances 


arness 


osen the point 
should be se- 
link 
connect the prep- 
pit. A prelimi- 
be made on a 


unent haul age 


th estimates 
1 in building it 
nsist of mark- 


rade and mak- 


road lay- 
good 
off in 
mainte- 

ned roadbed 
in all road 
to travel 

or empty, 

see clearly 


LAYOUT-—The mining 
a combination of 

und contour of 

as thickness, 

of coal 

drainage, a 

made to gain 

is to be mined 

outcrop, a 
may have to 


plan 


MINE 
avail- 


ur or 


‘ ct al level 
or feasible to haul 


to the preparation plant, 


irable 


nd conveyor setup will be 
dumping point to link it 
lant. The final selec- 


» be made 


Selecting Equipment 


Closely linked to the mine layout is the 
selection of equipment for al! phases of 


the Natural 


witl no! ! ws will largely deter 


operation conditions along 
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How Some Operators Tackle Unusual Shooting Problems 


8-10 |e» oF 


DIGGING LINE 











SHOT ~— - 
MATERIAL 


: SHALE 9 =—— 2 
SANOSTONE(IO):-. 2. toe I 

OR SHALE 2 f + 

© 

r ” 


SHALE 


== 100-I50LB =: 
7125-i50LB = 








HOW DOUBLE-DECK SHOOTING can be used to break 
banks with hard or tough materials in the p. In the plan 
at the bottom. use of two holes re d xwced fine coal output 


I 
of explosive needed and enable i the 
full de I th of the holes, thus 


10 cut the 
dragline to 


quantity 
work to the 





gau 4 
5 ft on each cut. In the system shown at the top, the expk 
charge in the upper hole is brought farther toward the front 
of the bank and to provide sufficient resistance a layer of 
shot material is left 
| ! 
LIMESTONE ae 27° --» 
. 
SST Ts37 agi t Tt} = . 4 
petiigbtict at ted oetgis tt eS et) 








3 vale kil. - od 


DRILL PATTERN 


*HIGHWALL 


E miCLAY-S'-274 


FINE SAND-13' 











SAND ROCK-6' 
SHALE-18° 










_LIMESTONE 2° 





45 HOLE 





“SHALE 2 


~COAL 4’ 
ALTERNATE HOLES ar 


drilled ibove 
of limestone in this pit. The 
of hard layer at bottom as 

thicker 


ind below thin layer 
aim is to get complete breakag« 
well as good fragmentation of 
material above 
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/BREAKING LINE 











NOY {SHALE 6 i 4 - STEMMING 
a  sano-) Be oo | 
STONE L-. > - CHARGE, 5.! 
12 1S’ u | 
4] j A | - STEMMING 


CHARGE, !0.!' 







= LIMESTONE 6 
35 BLACK SHALE 2° 























Bl na the highwall is a tough job in this pit. Holes ar 
rill » diamond pattern and « x} losives are concentrated iz 
hard st layers of rock. By placing separate rg r 
ist an li tom lavers x} v ry | 
ficiently and better frag ntati is ach Change 
ickm t either t andstone or t wat 
iret illy anch:Sséte jua tity of xpi I ; r } r ce 
ed as Teq j 4 rate logs of all blast re k I 
\ iS a gu le in loading xpi 




















—— 











THIS — UNUSUAL a of highwall s 


hooting features 


vertical holes to the limestone to break it so the horizontal shots 

in heavy - overburden the full depth of the horiz mtal holes 
All shots in or near a vertical plane through the horizontal 
hole are fired together The farthest-in verti il hole is slightly 


beyond the bottom of the } wizontal hol 
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Overburden 
Preparation 


effective 


distribution of explosives within strata. 


Choose hole size to get 


Select drilling pattern to permit 
most effective use of explosives. 

Log drill holes to guide shooters in 
charging the holes. 

Consider mixing your own explo- 
sives as a way to cut the cost of 
breaking rock. 

Use delay shooting where vibration 
is a problem. 

Consider the advantages of shooting 
against a buffer where natural condi- 


tions permit. 


I . n is py s- 
f gging while keeping 

‘ t £ t it reas nab! 
ert rde para- 

: : 

I f king re holes and 
I t get aximum 

+ } 4 gl } ureful 
g tf easier diggin vy 

t I tl i hin 


Drilling Rock 


keep pace with the larger, more 
ping " ire be< 
105 











DELAYS 
DRILLING AND BLASTING PATTERN, ALL VERTICAL HOLES 


DELAYS 


le eo eo 6 


12" 

















_. IS'_ VERTICAL HOLES 


VERTICAL HOLES, 75,-IN DIAMETER 
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13° |E— SOF T-BROWN SANDY SHALE , 
7 
12° { 

2 BLUE SHALE coat 

80 —— —— TFIRECLAY 
eS BLUE SHALE 
i SANDY SHALE ; 
BLUE SHALE | 6-4 HORIZONTAL 
= —— HOLES.63 FT 
DEEP 











HIGHWALL 









DETONATING~ 


FUSE MER, 2h, LB, 


WOTE: THREE PRIMERS 
USED IF HOLE 


ISOVER SOFT 
DEEP 


AKREMITE 





HORIZONTAL HOLES 
DRILLING PATTERN, COMBINATION VERTICAL AND HORIZONTAL HOLES 


~ PRIMER, 124 LB, ISx13-IM. 75% GELATIN 
~ 3 BAGS AKREMITE 


LOADING METHOD, VERTICAL HOLES 


BLACK CREEK COAL 


LOADING: 0.4 LB PER CU YO, 1,620 W8 PER HOLE, 
12 VERT. AND.12 WOR HOLES. TOTAL 


YARDACE- 48,600 CU TD RATIO 34 10! 


TYPICAL SECTION OF OVERBURDEN COMBINED 
VERTICAL AND HORIZONTAL DRILLING 


18-20 FT STEMMING 


5x 13-1 7TS% GELATIN 


DETOMATING FUSE / 
18 FT STEMMING ~¢ 






-AKREMITE- 


~~ PRINER- ~ AKREMITE 


LOADING METHOD, HORIZONTAL HOLES 








COMBINATION of horizontal and vertical holes charged with low 
ing up to 60 ft of hard shales. Charging ratio is 1 Ib of explosive to 


ing more numerous as overburden gets 
thicker and tougher, high-capacity drills 
are coming into the 
more. The rotary dry-type machine con- 
tinues to make gains for sinking vertical 


picture more and 


holes up to 12 in in diameter. Success 
of the early larger crawler-mounted ver- 
tical machines led to the development of 


smaller-lighter, more mobile and less ex- 


pensive units for smaller operations. 
These smaller machines include both 
truck- and crawler-mounted units de- 


signed for operations producing less than 
2,000 tpd 


LARGE - DIAMETER 
Large-diameter 


DRILLS— 


boreholes, which are 
possible with the rotary dry-type ma- 
offer the following advantages: 
an opportunity to use less dense, lower- 
ability 


trate more explosives in the harder lay- 


chines, 
] , ag 
cost Siasting agents 


to concen 


ers and thereby get better results with 


less explosives; and re duced drilling 
where hard cap rock or other hard lay- 
ers must be broken. 


Vertical rotary machines have drilled 
1,000 ft of 10 3/8-in hole (Coal Age, 
March, 1953, p 80), and 1,200 ft of 6%- 


in hole in a single shift (Coal 
February, 1957, p 98 
When difficulty is experienced with the 


hole 


drilled through clay or soil with a rotary 


squeezing together in the portion 


vertical unit, it can be overcome by 


wugering through the soft material and 
the 


re quires 


regular roller bit 
tool 
the 


then changing to 
Although this 
changes, the 
soft material elimination of 
trouble from squeezing will 
pay. At one Illinois operation this method 
of drilling resulted in a savings of $8,000 
per year in bit cost 


two extra 


faster penetration of 


and the 
resulting 


At some mines auger stems are being 


used successfully with rotary dry-type 


machines to help bring the cuttings to 


the surface. 


Another dry rotary unit in the craw- 


ler-mounted group cuts its own drill 
road and also has a built-in water-spray 
system to suppress fine drill dust (Coal 


Age, June, 1957, p 60). 


VERTICAL AUGERING—Vertical au- 
gering machines have been improved to 
the point where they can drill a 9-in 
coarse-grained sandstone 


hole in to a 


ost ammonium-nitrate-type explosive is effective 


In break- 
2% cu yd of overburden 


depth of 100 ft. Operating through a 
multispeed transmission, drill rotation 
can be regulated according to the t ugh- 
ness of the rock. Up to 600 ft of hole 
per shift can be drilled with this ma- 
chine. 

At one Ohio mine two crews use au- 
ger-type machines to sink an average of 


600 ft of hole each per shift in sand- 
stone overburden (Coal Age, July, 1957, 
p 60). 

A down-the-hole rotary percussion 
drill, working three shifts in an anthra- 
cite pit, sinks enough holes in hard rock 
to keep pace with 6- and 8-yd drag- 
lines. Water check valves between two 
of the drill rods prevent entry of water 
und dirt if the 
pressed-air supply is interrupted in the 
drilling of wet holes (Coal Age, May 
1958, p 114 


into the hammer com- 


HORIZONTAL AUGERING — The 
horizontal sidewall drill a fa- 
vorite for special applications and where 


remains 


the cover is comparatively thin, or where 
tough rock lies close to the coal. In some 
cases they are used effectively for two- 
level drilling in thicker cover. Special 
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MECHANICAL TAMPING of blastholes conserves manpower NEW ENTRY in drilling has features of verti al dry-type 
ncteases flexibility. Tamping rod is spooled on square reel machines. Unit dr j-in hole 48 ft deep with one drill stem 
tal ally powered f : _ - 
ewall units can be used effectively to ae oe 
irill near a strata whose position over 
the 4 aries up and wn. They ais 
have the advantage of easy leveling in 
‘ E t 
HORIZONTAL ROTARY DRILLING 
To meet the need for more efficient 
equipment to drill hard rock fast, a hor- 
izontal rotary dry-type overburden drill 
w is available. One f these machines 
in service at an Indiana mine drills a 
in hole 48 ft deep without adding 
irill sections. Penetration is 50 in per DECK LOADING g verbur ting of rocks with varying 
} ’ - 1] + > 
nute. Working one full and one part wrdnesses. Millisecond delays increase the effectiveness of explosives 
shift six days a week, it drills enough 
holes to prepare overburden for round- | 
the-clock operation, seven days a week, | - 1. 
} j SFT Same 
f a 40-cu yd shovel. In the best single | ws DELATS 
shift, 816 ft of 9-in hole was drilled by ft mane - — 
‘ _ man. ( ke at SI oth h les 0 ake pos- | — 
sible loading of explosives with diameters we 
only slightly less than the hole. Holes i 
ere reported to be straight and not to = ~} 
; : 2fTu 
drift in the direction of rotation as au- ©. 2 mu. 4, x 
. ger-drilled holes d Drill cuttings, as S10 FT PURECLAT, UIMESTOME, ~~ . a 
. . SUFFER ZOE - 
“ th vertical dry-type machines, make mn usin 
excellent stemming material (Coal Age, LOADING PLAN SHOOTING PATTERS 
October, 1957, p 98 


> BUFFER SHOOTING makes possible a uniform drilling pattern, eliminates large 
SPECIAL DRILLS—Special units chunks sometimes produced 


I when shooting against an open face 


have been developed to drill thin layers 
hard rock over the coal when the 


major portion of the overburden can be the overburde Coal Age, January Sometimes a particular type of rock 
dug without 5lasting or to drill an in- 1958, p 136 in be broken best with a heavy charge 
terval between two seams. One four-unit : n large-diameter holes spaced far apart. 
jumbo machine m< unted on a tractor Breaking Rock In other cases, smaller holes spaced 
drills 2-in holes on 6-ft centers and has Efficient overburden preparation is es- loser together will provide better break- 
capacity to keep pace with a 42-yd_ sentially a question of placing the right ge. A combination of vertical and hor- 
shovel that strips the mair ver. (Coal yuantity of the right explosive in the izontal holes produces the best results at 
Age, October, 1956, p 60 right place. A continual study of the ther times 

4 tough drilling problem in the Cor- overburden plus constant checking of In selecting the right explosive for a 





bey area of England was solved by field results with explosives is necessary b, engineers and operators must con- 


mounting a he rizontal drill on a shovel to make sure hat drilling and blasting sider the physi al characte ristics of the 
boom so holes could be placed in sand- practices are the best possible for the bank, the drilling equipment available 
' all 


stone 15 ft or more above the base of given conditions the digging equipment to be used. 
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DRILLING DATA 


COM SEAM] AVERECE THICKNESS OVERBUROEN FomMmaTION 
TWICRNESS OversurOtN reer SHOVEL SIZE peoouc tion on 
wove 


' t 
in INCHES mm Pttr Tor To soTTom m Fett ™ Coste vaRes av. CU. YS. & 





NG 
Ce ane 





ORItLi 
Seae~o 
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wv 
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t te 


a 


ve maximum frag 


The drilling 


IMPACT BREAKING 
entucky mine re¢ ering 


HORIZONTAL LOADING Shale est 1 verburden ver 5 i t | separate 1 by ll 
overburden usually can | blasted suc- ler : I lere musual method of breakir 
essfully with a single row of horizontal ystly nd single-level inadequ it d. The ter 
holes if they are large enough to perm the new | ca woken with a | 


the proper loading ratio. A single row of ty horizontal r y drytype drill nev breaking met 


should be drilled so that the resist- is in view for sidewall drilling a: let 8 ft long. 60 


of the material above the holes blasting It is hoisted 50 


ily equal the resistance of tl Loading pra tices ist { j ! esel-electrix shovel nverted t 


between. As banks increase in for individual pits. The method lis- crane and dropped on 6-ft centers. ¢ 


hecomes necessary to increas¢ tributing the charge in he hole can have cle time is 45 sex I xcellent fragmenta 
| 


the hole since holes drilled ul ct on blasting efficiency With tion is reported it a consi lera le 


her tend to shear horizontally son vy] f rock, full-column lo g ver drilling and blasting 
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DRILL PATTERN] BLASTING DATA row 


a. @ et better frag 
cuss treme | domme TYPE OF EXPLOSIVES poe ascet : 
m FEET edu o 


m FEET = PET —— is of ou 





40% Ammoma 
40% Ammoma 
, Blasting Agent + Promer 
Blasting Agent + Primer 








TVILNOZINOH 


LO Ammonia 
40% Ammona 
50%. Ammons 
LD Ammome 


Blasting Agent + Prumer 
LD Ammon.a & Blasting Agent 
LD Ammonia 
LD Ammon.2 & Blasting Agent ~ Prumer 
LD Ameona & Blasting Agent - Prumey 








ONIitT1Ia0 


50% Ammonia & Blasting Agent + Prumer 
Blasting Agest ~ Promer 
Blasting Agent - Promer 


Blasting Agent - Promer 
LD Ammon.a 








LD Ammona 
Biasteng Agent - Prime: 
Blasting Agent ~ Promer 
Btasteng Agent + Primer 
LD Ammonia & Biasting Agent ~ Primer 


Blasting Agent ~ Primer 


LD Ammoma & Blasting Agent ~ Primer 


Biasteng Agent = Promer 
Blasting Agent ~ Promer 
LD Ammoma 





TVIOILYUAA 





40% 6 LD Ammons 
LD Ammons 
Biastong Agent + Promer 
Blasting Agent . Prime: 
Blasting Ageot + Prumer 


LD Ammons 
LD Ammoma & Blasting Agent + Primer 
LD Ammon, 
Btasting Agent + Primer 
Blasting Agent . Promer 


Btastng Agent — Promer 


4a 























BLASTING RECORDS—G 


x 


BLASTING MEDIU™MS—Blasti: 
‘ se today include vari« 


DELAY SHOOTING—De! 


A t XI . 
! 
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now are producing Akremite or similar 
blasting agents in this field 
the Nitro-carbo- 


which 


New entries 


include following: (1 


nitrate contains technical-grade 


ammonium nitrate instead of commercial 


grade. It is not cap-sensitive, and there- 
fore a primer must be used to set it off 
Speed is about 11,500 fps; (2) Unimite 
and (3) Methanite which contain tech- 


nical-grade ammonium nitrate, coal dust 
The nitromethane acts 


nitrate 


and nitromethane 


as a sensitizer for the ammonium 


and under certain conditions it is not 


necessary to wse« Speed is about 


13,000 fps 


A primer 


OIL-NITRATE MIXTURES—Another 
the 


wgents is made y 


entry in make-your-own group of 
> 


blasting mixing No 

fuel oil with prilled or grained ammon- 
ium nitrate in the ratio of 3 quarts of oil 
to 100 Ib of nitrate. In 
the oil is added in 


put up 


instances 


2 mixing plant and 


some 


in bags and only enough is 


mixed for one day’s supply. Other com- 
panies add the oil in the field by pour 
ing it over the ammonium nitrate im- 
mediately before the hole is charged 
One company believes that the oil 
should have a chance to penetrate the 
nitrate and therefore lets the mixtur« 
season for a definite number of hours 


before using it. The mixing may be done 
in the shipping bags 


The latest development with ammor 


jum nitrate and fuel oil mixtures is to 
use a heavier and more viscous oil hav 
ing a higher heat content. The heavier 
oil is less volatile and does not soak int 
or through containers. Because of the 


ncrease in available energy. blasting re 


sults are mpro ed. But to get the better 
> 


results it Ss necessary 


rather than hand methods 


There is a trend toward using grained 
ammonium nitrate because it provides a 
blasting agent with 20% to 30% greater 
density und thus make possible greater 
concentratior f the agent lr Whole< 
The locity of tl nixture al s 1,000 
to 2,000 fps greater than when a lighter 

l is used 

Some operators now are sing a 
hinatior f rained immoni nitrate 
for loading the Sottom of holes and 
prilled nitrate for the top. The method of 


wider h le spac 


rrespo 4 savir 
rT I 1 4 iving 


loading r ake . possible 
ing and 


drilling 


PRIMERS—Non 
with make- 


growing in 


NON-SENSITIVE 


nitroglycerine primers for use 


your-own blasting agents are 


favor. These popular 


prime rs ire ” 
cause they unnot be detonated if a 
shovel digs into a misfire. Danger t 


personnel and equipment from this haz- 


ard thus is eliminated. A popular unit 
combining safety and economy is a 5-lb 
primer p kaged in a | lyethylene | ig 


110 


Significant in manufac- 
turing techniques have resulted in lower 
prices for liquid-oxygen explosives. Hav- 
ing a speed of 17,000 fps, this explosive 
useful 


banks containing massive 


improvements 


has been very in breaking high 


sandstone 


TAMPING—The 


requiring a 


MECHANICAL 


str p 


one 
operation in mining 
treat deal of human effort—loading and 


imping horizontal holes—has been con- 


erted t 1 mechanized operation After 
ndergoing several years of experimental 
se in Indiana, the first commercial 

del t ad-t imp vachine went into 
service in Illinois. With the aid of the 
load-tamp chine ne man in four 
cays, single shift, does what it took two 
men five and six days to do. Greater 


added 
load- 
out to the 


ut operations is an 
blastholes now can be 


taken 


benefit since 


ed after the seam is 


highwall (Coal Age, September, 1957 
p 88 

The operator's duties consist of plac- 
ing the explosives and tamping bags in 
the collar of the hole. Using prefilled 
tamping ags, one man has loaded and 
tamped a maximum of 28 holes in a 
hift 


BLOW CHARGING—A 


new tex hnique 


now going through the experimental 
stag s blow chargin f blastholes. In 
Site anal 1 the xp! sive is hauled t 
+} blasting site in a | pper truck equip- 
i with a hiel pressure blower. It then 
} ‘ thr gl 2» | and packed 
firmly into the hole. Early results indi- 
te that this method is very promising 





tain advantages to ting against a 
buffer where ertical dril g is pra ticed 
Large chunks of rock, sometimes pro 
luced when shooting against an open 
f ire ted Tr ] g toe th at 
wnnot be shot at liminated. The 
eee required to work close to 
‘ ghwall +t pt t shoot a toe 
\ for t f drilling can be 
bys regardl f } 
k a pr wre first pened ad 
stment be made to produce a 
traight pit w +} : of trouble 
Ones ficient buffer is established 
to put the drill well ahead of the strip- 
ping machine, other benefits are possible 
For « ple, in period f dry weather 
, = | wasteodl eee af a 
hwall tl Id be very muddy 
vet weather. And in wet weather the 
lrill can be worked in ridges or high 
pots. If advance preparation of the 
ghwall is needed for moving the drill, 
felled timber and brush can be pushed 


to the buffer area and require no re- 
lling prior to final disposal 
unit 


full 


The peration of the stripping 
t pit to take 


of the machine in the spoil 


advantage 


area available and without interfering 
with the drilling and shooting. Better 
slopes of the highwall can be made, 
thereby eliminating many slides that o 
cur when there i hie racked over 
hang 


Stripping 


Use draglines where flexibility and 
range are needed. 

Use shovels in area stripping where 
seam conditions are uniform. 

Consider heavy-duty bulldozers for 
stripping in conjunction with small or 
medium-size shovels. 

Consider diesel-powered machines 
where frequent moves are made. 

Study machine performance to de- 
tect wasteful motions or methods. 

Keep cycle time to a minimum. 

Use bulldozer or tractor shovel for 
pit cleanup behind stripper. 


Keep digging teeth sharp. 


The goal with any stripping unit is t 
re t erburden a he ay ly as pos 
sible Assuming that the stripping 


ghtweight. high-strength steel in the 
wit! vat ix 


skill of 


ipper t ncTe ase ypacity 


weight; upgrading the 


BOX-CUTTING 


box-cutting involves digging 


lown to the 
uhead to 
ising 


' 
ire in opening a new strip pit along the 


rking straight 


it if the pr yperty By exer 


property line in flat or gently rolling 
land it is possible to recover practically 
ill of the coal in the tract. In some in- 
stances where a shovel or dragline i 
used to open a new tract along an ad 
oning property the first-cut spoil is 
placed on the surface next to the prop 
erty line. Stripping then advances into 


the tract and the coal along the property 
line and under the first-cut spoil is left 


in place. Some operators di t cor 
sider it economi lly pe ssible to rehandk 
| from tl pening | t and tl 
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TANDEM PLAN includes one dragline with short boom, very MORE HORSEPOWER in engines of modern bulldozers has 
large bucket; second has longer boom, smaller bucket made possible more economical handling of material 

















egul : ’ t As a ' and sj wl the second cut is made, a 
esult, the strip of g the proy 4 to 5 ft thick er the surface wher bulldozer can Se teamed with it to level 
ert ever! If rip of t can be sily handled in subseq i spread the material in the spoil area 
75 ft wide, 4 ft thick a 00 ft long ts. The scrapers could open the area Or if the material is broken finely 
eft place along the property line by making a cut 100 to 200 ft wide along ough, it also might be possible to use 
the . + 37.000 t e property line Exact widtl r cut scrapers effectively in the spoil area. The 
in be laid out to fit into tl veral st of rehandling the first-cut spoil 
AUXILIARY MACHINES—The pos- plan for the regular stripping machine should be weighed against the value of 
tv of using auxiliary earth-moving It may be desirable for the auxiliary ma the coal left in place and the effect on 
equi ts pers a bull hine t ut down an area that is tw the cost of handling overburden over 
d zers to move th spoil from the I re times tl widt! f the ut the life of the mine 
iz DOX t Id be stigatec t t will be take w the s el g 
thoroughly. For example, it might be lin BULLDOZER STRIPPING—As a re- 
possible to start at the property line and If the resulting pile is too high to b« lt of more speed and power being built 
t wr 0 ft of material with ed efficiently by the shovel or drag- to today’s bulldozers, they are being 
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TYPICAL CROSS SECTIONS of tw 


und 6-yd 


used more and more as stripping units 
rin conjunction wi 
they are effective in 
that 
shooting 
ivailable to the indus- 


powere d 


other equipment 
ving overburden 
littl 


Latest models 


quires or no 


try include single-engine units 


hy engines delivering 230 hp and twin- 
Z I 


ngined models powered by two 218-hp 
diesels. Drawbar pull in the range of 
60.000 TI wv better is a feature £ the 
new high-powered tractors. Modern tra 
tors are available with either torque « 
rter r direct drive 
Where tripping is assigned t bull 
rs al 1 minimum of tw should 
rk together. For efficient material han 
i] : average of not more thar 5 ft 
f er should be moved and the ter 
ra | ld be gently rolling or hilly t 
permit easier movement of erbur 
Pushing sl ld be 90 dew with the ut 
yp after the initial cut ide along 
t! tcroy unc «the bul ers hould 
work together “ foll ‘ the ther 
and s tl rlapping path of the 
leading t to pick uy le pil 
After t it is filled { thy. the 
dozers si 1 start pushing to t : 
spoil ar way fr the hichwall. A 
su eeding uts are mace ancl the hig} 


wall gets steeper, it will be necessary for 


the dozers to rehandle as much as 20 


of the material. To establish the hic! 
wall, the bulldozers should ut par illel 
to the outcrop and dig down to the coal 
If hard material is met, it should b 
drilled and shot fine enough so that tl 
bulldozer can move it easily 


BULLDOZER-SHOVEL 
Another possible combination for 
5 tt of softer 


STRIPPING 
trip 
material is the 
und =the With 
the bulldozer works 


ind takes off 10 to 12 


mall shovel 
+} 


g up t 
bulldoze T 
is type of setup 
ross the outcrop 


112 


























Come-renen Hew & Crowd 


Comenere- Mew 
4 Crowd Lime 





COMBINATION HOIST AND 
CROWD LINE 


5g” and 3%" 6x25F Preformed Lang Lay, 

wre 
6x25F Preformed Regular 

Lay, IWRC 

7” and Larger 6x25F Preformed Lang Lay, 
IWRC 

*1” and Larger 6x41F Preformed Lang Lay, 

IWRC 


ameter 


seam stripping show how 42-yd shovel takes main portion of ov rburd t seam 
ghlift unit skims off thin layer over lower coal 
f loose material netimes up ¢t portion of the material in the S| 
20 tt ( ! Age | iry D4 I 82 pt int bevon ! the ran f the stripping 
I ! l is it ret e the Or units 
1 material wn to the top of the After a sufficient area of il 
I ered, the shovel can double as a 
At another operation Pe sylvania il-loading unit whil the bulldozer 
big, powerful bulldozers are t umed ntinues to re e the top lay« f 
h a diesel-powered 2-1 1 shovel « r performs utility or cleanup work 
1 4 1 diesel dragline to mov The shovel-bul r setup is not 
to 60 ft of cover (Coal Age, Marct gned for high output but can be used 
57, p 82). Each dozer works wit! it fective wl r is relative soft 
the strip machines 4 separate pit id a large pital exy ture is t 
hifts per day. The 5ulldozers not feasibk 
t down a portion of the bank but 
1 great deal of the iterial int SCRAPER STRIPPING-—It is possib! 
pit where the stripping vit " that litions may change after a striy 
t easic They also push a large ping t been purchased and it ma 
SHOVEL 


INWARD THRUST LINE 


55” and %4" 6x25F Preformed Lang Lay, 
wre 

6x25F Preformed Regular 

Lay, IWRC 

a 6x25F Preformed Lang Lay, 
IwRC 

6x41F Preformed Lang Lay, 
rwre 


DIPPER LATCH LINE 


6x36G Preformed Regular 
Lay, Fiber Core 

8x19E Preformed Regular 
Lay, Fiber Core 

7x19 Preformed Aircraft 
Cord sizes under 44” 


BOOM HOIST LINE 


6x25F Preformed Regular 
Lay, WRC 


1” and Larger 








led 


ommenat 


WHAT WIRE ROPES are re 
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How r drag ! 
S 
‘ “ i 
() , 
A) 
O 
It 
S | rk g 
ls y A I 
‘ 5 7 with | 
4 
A 
i SHOVELS AND DRAGLINES 
2, 
DRAGLINE Fa 
A bd 
Beer now ne A woe 
“— 
enter ame BUCKET HOIST LINE 
. Comm tones _, 55” and 34" 6x25F Preformed Lang Lay, 
< 
g IWRC 
. 6x25F Preformed Regular 
0 4= Lay, (WRC 
pers. e . 
« aot as tol's 6x25F Preformed Lang Lay 
Coe IWRC 
~— — 144" and Larger 6x41F Preformed Lang Lay 
IWRC 


DIGGING LINE (LOAD LINE 
6x25F Preformed Lang Lay 





BUCKET DUMP LINE 
6x25F Preformed Lang Lay 








5a” and 34 
IwRC twRC 
6x25F Preformed Regular 6x25F Preformed Regular 
Lay, IWRC Lay, (WRC 
%” to 1'2 6x21F Preformed Lang Lay, 
iwRC BOOM HOIST LINE 
159” and Larger 6x25F Preformed Lang Lay 6x25F Preformed Regular 
IWRC Lay, IWRC 
Va hy 
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Operating Stripping Units 
l fr 





Useful Capacity and Performance Data for Draglines 


All dimensions in feet unless otherwise specified 


Boom length 
.. Boom angle, deg 
. Dumping radius 
Dumping height 
1. Digging depth 
)-A. Bucket throw 
Bucket dimension 


Bucket size, cu yd 


. Boom length 
.. Boom angle, deg 
Dumping radius 
. Dumping height 
1. Digging depth 
D-A. Bucket throw 
I. Bucket dimension 


4 4 


100 90 
43 


314 


110 100 


4), 


4\, 


110 

, 

102 
40-60 


4 





Explanation of Tables 


, 


Source of data. This is a revision of 


, 
a tale 





which was based 


in part on data obtained from the Power Crane and Shovel As 
sociation, supplemented by data from manufacturers’ bulletins 


The above data show what 


Note: 


represe ntative 


types <« 


draglines can do. For specific earth-moving problems, the reader 
is advised to refer to the manufacturers listed under draglines 


and power shovels in the Buyers’ Guide of this issue 
information 


available will much useful 


Mng Journal 


give 


Refer to this drawing f 


ther important factor in good ma- 
yperation is reducing cycle time to 
The 


ing, swinging dumping and returning for 


§ MOMuNUuM time consumed in load- 
a new load must be kept to a minimum 


Proper planning of spoil areas goes a 


long way toward keeping the swing ar 
as short as possible as the machine ro- 
tates between pit 

The key to fast loading is 
pared bank and the finer the material 
the faster it can be loaded. But it must 
be remembered that there is an economic 
limit to spending money for explosives 


to break the rock into fine Each 


operation must be examined carefully be- 


and spoil area. 
a well-pre- 


pieces 


as to how much 


feasible 


fore a decision is made 


fragmentation is economically 


BOOSTING DRAGLINE EFFICIEN- 
c Y M aching i 


can be maintained 
at a high level if the operator handles it 


utput 


in a manner to get the best digging effi- 


ciency with minimum power consump- 


tion. It is sound practice to analyze the 


work of the dragline to determine if the 


operator is getting the most out of the 


machine 

Proper working of the digging face 
offers the best opportunity for achieving 
maximum production from a dragline 
with 


ind wear» 


1 minimum of power consumption 


und tear on the machine. Sli 


1l4 


Bulletins 
From Eng & 


g material off in layers will gi more 
How- 
trench cut ak ng the 


quently 


itput than working in trenches 
ver, a “key” or 
ease the 
bucket 


as quit kly and hoisted 


ghwall line fre will 
est of the work 
should be loaded 


vertk 


The dragline 


| 


as nearly lly as possible to keep 


power consumption at a minimum. Poor 
yperation ! iggi on a slope 
the loaded 

with the 


to 42% more 


vear the 1 hir I ifting 
bucket approximate ly 

rtical may consume up 
power 

Quick loading 


Il move the most yardage. By keeping 


and immediate hoisting 
urea under the boom, divid- 
reaped in greater output 
should be filled while 
three bucket and 
immediately. Every effort 
made to get a full bucket in 
the short travel Sut if it is not 
illed, it is best to 
By hoisting the 
loaded 
chine will be avoided and the danger of 
dr ig 


Sidepulling with the boom 


bucket 
0 or 
isted 


Tave l- 
i lengths 
then h 
should be 
mpletely 
lift and swing the load 
bucket as 
dirt pileup in front of the 


soon as it is 
mna- 


rope wear will be eliminated 
yver-heats 
nd wears swit lutches, puts unnec- 
flanges of the boo:n- 
point sheave and may result in a twisted 
| This should be avoided to kee Pp 
j 


untenance down 


essary wear on the 


oom 











MAINTENANCE 


} our 
. if 


BUCKET 


1) 
nang 


Proper 


sled with 


Among 

id are 

against a id object 
} } . 

king material; dr ypping the 

especially witl teeth down; 


ng the bucket against the boom 
hoisting; and pulling the dr 

t into the fairlead 
Bucket teeth take a Dea 
be kept sharp for good digging 
sets of teeth should be kept on hand for 
that 


an be built up with hard-surfacing ma- 


ag-bail 


ng ; 


miict 
ng anc must 


t 
d 


Spare 


frequent changing so worn units 
terials. Under no conditions should teeth 
mitted to become badly worn. 
all cracks develop in the bucket 
time as a result of acci- 


These 
be repaired as quickly as 


time to 


abuse weak spots should 
possible to 
prevent big repair bills later. Many com- 
panies find it profitable to buy a min- 
imum of two buckets for each dragline 
so that bucket maintenance can be done 
on the regular work shift without reduc- 
ing dragline output. When 
needed the bucket is 
off-shift, or with a minimum of delay if 
the dragline works around the clock. 
Two buckets kept in good condition and 


last longer than 


repairs are 


changed on the 


alternately will 


used 
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. . > 4 . . 
Useful Capacity and Performance Data for Power Shovels 
All dimensions in feet unless otherwise specified 
Dipper capacity, cu yd 1), i, 212 


Special type* 

X. Boom angle, deg 

B. Boom length 

C. Dipper handle length 
Dumping height, max 
jutting radius, max height 
Lutting height, max 
utting radius, max 
sutting depth below grade 

H. Radius of cleanup 

Maker** 

Model No 


Dipper capacity, cu yd 


Special type* 
X. Boom angle, deg 
Boom length 
Dipper handle length 
. Dumping height, max 
Cutting radius, max height 
. Cutting height, max 
Cutting radius, max 
Cutting depth below grade 
H. Radius of cleanup 
Maker** 
Model No 








Explanation of Tables 
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Refer to this drawing | 


SHOVEL OPERATION 


Stripping Thick Cover 


w“ 
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he 6O- and 7f 


in not be 
SimMce 


-yd units tor-scrapers 
counted respectable 


iny Cases 


sy il 
been ve 


portion 
1956 


2,000,000 


TANDEM STRIPPING—Ther THE WHEEL EXCAVATOR 
fixed rule regarding e wheel excavat 
eoman duty. For 

be 


te umed with 


1any combinations 


FLAT 


SEAMS—\ 


WHEEI 


EXPERIENCI 


© wit! Amer 


yperator 


HAULING SPOITL—Whene 
thick yer should be 

However, there 

I is spt il irea ay 


tripping unit 


usually is not profitable 
val is 


steeply 
sales 
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Improving Performance 


INDUSTRIAL ENGINEERING 


\ugering 


s 


RECORDER STUDIES 


PREPARING FOR AUGERING 


AUGERING RESULTS—At 


AUGERING METHODS 




















Ripping Direction 

















Remarks 
sT1T ist Cut 48”Penetrotion 
8 @ 2nd Cut 68° Penetration 
‘ig 7) | 9 3rd Cut 76 Penetration 
8 | 
| | 6% 8!) Depth of Pass No. Ripping Geor 
| 118 6, |Penetration =| thru 10 2NO0 
| li2i_ 22 - T 
Lie) _ _ ee) it Thru 20 1S 
Pree @ Seem 2iThru3O = 2.ND 


Pian of Seam 





with 
cost to a minimum 


BREAKING COAL 








Three two full time and one 


spare, are at this 
cover coal that could not be stripped 


augers 
used property to re- 
because of the hazard of spoil rolling 
or sliding downhill and damaging vital 
mine installations 

In Ohio, a 30-in self-moving 
produces 400 to 500 tpd in three-shift 
Working in areas previously 


auger 


operation 
deep mined, the unit has produced up 
to 275 tons in a single shift (Coal Age 
July, 1957, p 60 

Production of 150 tpd with only six 
men, including truck drivers, is achieved 
with a 24-in auger. The company uses 
trucks for overnight storage to get full- 
shift Four 
regularly by the two drivers. While they 
shuttle back and forth between the pit 
and cleaning plant, the elevator opera- 
trucks. When a truck 


driven under the 


operation trucks are used 


tor spots empty 
is filled it is from 
elevator and parked headed toward the 
preparation plant. When a driver returns 
with an empty truck there is a loaded 


one waiting for him (Coal Age, De- 
cember, 1956, p 54). 
A new entry in the auger group is 


a twin-head machine capable of boring 
at the time. The 
breaks out the small pillar between the 


two holes same unit 
two holes and thereby increases recovery 


Capacity is boosted and as a result, 
thinner seams that previously could not 
may be re- 


be mined profitably now 


cove red 


Coal Loading 


Balance coal loading capacity with 
stripping capacity. 
bulldozer, 
power broom to clean top of coal 
before loading. Employ hand cleaning 


Use motor grader or 








a tractor-mounted hvdraulically controlled ripper is proving an effective aid in keeping pro 


ams up to 6 rt tl k 


Powerful bulldozers make ripping possible 





where power units cannot remove 


impurity from irregular seam. 
Consider special machines for load- 
ing thin seams. 
Improve loading rate by blasting or 
breaking hard seams. 


Should coal be blasted before it is 
loaded? The 
found 
study of the 
And even then the con- 
change from time to time 


hard and fast 


unswer to that question 


can be only after making a 


through conditions at a 
particular mune 
ditions 


so that m 


may 
rule can be 
Where the coal is of thick- 
ness and hardness, explosives 
breaking the oO 
loosen the coal sufficiently so 
without being bl asted But 
hard to be broken 


of the overburden 


iveTade 
used it 
verburden usually will 
it can be 
] vaded ¢ asily 
sometimes it is too 


this way or the nature 


may prevent it 
At other operations, it is necessary 
to drill and shoot the coal in a sepa- 


Self-propelled combina- 


made up of drills, com- 


rate operation 


tion machines 


pressors and brooms are gaining in favor 


for this work. Either one or two drill 
arms are mounted on these units to put 
down holes in a minimum of time. The 


power broom is used t sweep the top 
of the coal before holes are drilled in 
the coal and is disengaged fror the 
when the 


chine is used for the drilling job 


combination ma- 
Some- 


times a handpulled wagon with a gaso- 


powe r unit 


line-powered drill is satisfactory 
Still another tool for 
seams for loading is the 


preparing thin 


pinning ma- 


chine. This unit travels over the coal 
on crawlers, dropping a _ weighted, 
pointed steel pin or pins that pierce 
the coal and fracture it enough to per- 
mit easy loading. The advantage of this 







} 





chine it U e brok 
i 
‘ f ex 

z I 


RIPPING COAL—A 


striy ining reaking il wit! t 
‘ te 4 
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ef 
000 Tt t tractive effort of the 
pr . 1 the ize f the toot 
} + #) ept f pe etra 4} 
£ the ern tractor to develop uy 
r 54.000 It f pull at the drawbar 
wakes ripping possible in seams up t 
1 
€ ft thick. In an Illinois mine it t 


ounted ripper with ar 


: 4*»-ft seam t ] it : say “ t 


$42,000 per year over mventi et 
xis. (Coal Age, February, 1958, p 148 


Coal Cleaning 


Preliminary cleaning before loading 
where desirable an be done by tra 
tor-scrapers, bulldozers, graders, rubber- 
mounted scoop loaders or power 


there are any clay veins 


the toy f the coal is 


sweepers. If 
im the 
very irregular, it 
part of the dirt by hand. Han 


coal or 
may Se necessary t 


remove 
cleaning, however, is expensive and 
should be avoided where possible 


Loading Methods 


There are available for the loading 
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' riet t t wit! ipacitic INCREASING COAL RECOVERY 


haul is long, topography is favorable 
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wre 7 . NEW TRUCK DESIGN-New ideas 
- riable-rak nole 7 . . : 
7 , ’ . S + introduced in trux 
: —s ance Pegg gg ransportation e being luced ick 
ppe va ‘ me ‘ lippe ‘ ; _ an eiaadl r improve 
tor © proj Le gie for Ke “ Y . ] + ‘ trail 
: Match size of trucks to loading ca- rformance. For example, tractor-trailers 
, eT a ra , ¥ g tive il git 
oe “a pacity of loading shovel. recently went into service at an 
. — , | feature tractor that has 
7 wrat ' ‘ - _ e for Select truck with shortest turning . . i 
| ~ . fr ‘ st wil i ire 
es da ning. Afterwards the rake ancl radius possible for easy turning in the . I : ~— hick 
: g ing . , lualls spindle w i 
ceeet foe —s pit. :, > a ’ a ast 
: Be . turn is fastened to a hydraulic shock 
Consider torque-converter trucks : ‘ , 
; sorber. The suspension units act as 
, where steep grades will be encoun- ; 
STOCKPILING—Where tw shirt p- es t kingpins mG support the front 
, tered. . : ; . 
eratior f eh, —_ rot plant is not eole w , uking it possible for the: 
rey , th , /~. “es Where conditions otherwise are eras . | f the units replace 
. . . . — © steered , — : 
ae | i. Beatin and toatas favorable, check into the possibilities Se a encima thes 
effici y f , g and hauling ie i wwe wse spring 
. -_ I " , } a ° of the overland belt for savings in ¥* - a trailer 
. : : . . . S . , I : . - ul 
1 , } S the ot ae g roads, trucks and maintenance. : 
: I | ‘ i wle 
ft so that loading time will be as low Consider hydraulic retarders for With feu inor anges ne is als 
possible n the regular shift. The controlling truck speed on long steep —a @ nnect the trailer to th 
aiding shovel thus can fill a truck faster downgrades. tractor. One advantage of this type of 
} } n } ' all . o5 see . . . . ; 
n au Ww be rriea to the tipple Investigate possibility of combina- tion is that the loaded trailer is 
faster tion of truck and rail haulage where uried on a_ cushior t al hence 
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LIGHTNING ARRESTERS-—for protection against high 


voltage surges on the high line. 


DISCONNECTING SWITCHES-—for disconnecting substa- 


tion from high line 


3 BA FUSES—for short-circuit protection 


TRANSFORMER—may be either three single-phase units 


or a single three-phase unit 


OIL CIRCUIT BREAKER-—for short-circuit and ground- 


fault protection on distribution lines 


} CURRENT TRANSFORMER-—for use 


current phase relays. 


7 DISCONNECTING SWITCHES—for 


shocks are absorbed by the 
member rather than transmitted directly 
to the tractor. Another advantage is that 
the connection is located 30 in ahead of 
the drive axle and thus 
gives capacity loading of the front axle. 

A special airplane-type propeller cool- 
the saving 
in the power required for cooling 


connecting 


centerline of 


ing fan is used on 


6625 


engine, 


Controlled thermostatically, the fan runs 
ymnly when engine temperature is above 
L90F 

The of Manten S alloy steel for 
fabricating trailers capable of carrying 
80 tons of coal results in more payload 


use 


per trip. Other improvements in design 
make it possible for the unit to carry 
4.4 cu yd per foot of trailer compared 
to 2% cu yd in a conventional trailer 
TORQUE CONVERTERS—Torque 
converters make for smooth truck opera- 
tion, less lugging and lower maintenance. 
They also have made it possidle for 
loaded trucks to climb steep grades, 
thus shortening haulage routes. In some 
a 48-ton truck with torque con- 
verter can haul coal at up to 30% less 
per ton-mile than a 37 ton truck with a 
standard transmission on the same route 


cases, 


have 
coal 


AIR STARTERS—Air starters 
heen effectively on 
haulers to eliminate all batteries except 
the 6-v units for headlights. Starters are 
operated by compressed air supplied at 


used large 


120 


with type CO over 


disconnecting distri- 


psi from a storage tank on the 
tractor. Trucks can stand idle for 4 or 5 
days and there still is enough air in the 


tanks to start them 


100 


HYDRAULIC RETARDERS—Hy- 
draulic retarders are now available for 
controlling the speed of trucks on long 
steep downgrades. The unit also acts as 
a governor. Mounted on the drive shaft 
of the truck, the device is designed so 
that when the shaft speed increases, the 
retarder automatically in- 
creases at a much faster rate. Therefore 
uny tendency of the truck to run away 
is curbed by the retarder which piles 
rapidly when the 
truck’s speed tends to increase. A con- 
trol valve near the driver regulates the 
degree of braking available by control- 
the oil passing into the retarding 
Aside slowing the truck, 
device is said to fuel, 


resistance 


up resistance very 


ling 
device from 
the 


time and brake lining 


save tires, 


TRUCK-RAIL HAULING— Where 
the haul is over 3 or 4 mi, the topog- 
sufficient 
reserves are available, the use of a field 
station and rail haulage to the prepara- 
worthy of consideration, 
particularly since the advent of the small 


raphy is favorable and coal 


tion plant is 


diesel locomotive. With this type of setup 
man can load a trip of cars, haul 
it to the preparation plant, dump it and 


one 


return to the field station in a minimum 


Components of an Open-Pit 


of trucks are needed 
between the 
Consequently . 


¥ time. A minimum 
to shuttle back and forth 
pit and the field station 

truck sts also are lower 
and fewer men are needed for operating 
A further advan- 
will be 


maintenance < 


servicing trucks. 
that 


and 
tage is road maintenance 


lower 


OVERLAND BELT—An added 
starter in the transportation field is the 
overland belt that carries 
from portable bins near the pit to the 
cleaning plant (Coal Age, August, 1954 
p 64). Where the land is gently rolling 
and stripping can be carried out in a 


system coal 


wide area, the overland belt offers the 
following advantages 

1. Eliminates the cost of building and 
high-speed haulags 


maintaining long 


roads 

2. Permits movement of larger ton- 
nages with fewer and/or smaller trucks 
of belt after the 


Roads cannot 


3. Permits recovery 


property is worked out 
be recovered 

4. Reduces the 
for maintenance of trucks 

5. Requires a smaller supply inventory 


and less garage space 


Road Building 

Where haulage is completely on roads, 
it is of vital importance that a good 
running surface be provided. Main roads 
should be built with wide beds and have 


manpower required 


Mid-July. 1958 * COAL AGE 





























“THREE CONDUCTORS 
PLUS GROUND 
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TO PIT TRANSFORMERS 





TO SHOVEL 








Power Distribution System 


ligy el t permit trucks ¢t 
top speed. All curves beyond the 
} ld 


rentlest should be superelevated. Roads 
ll dy ance and 


proper 
well 


planned well in a 
needed to get the 
should be 
they are 


be compacted as 


built up 
he time needed 
they are 
yped off with one or more 
that will a road 
this material is compacted 
f crushed rock should »e 

mpacted. This top 
several layers and 


of rock 
After 


serve as 


layer 
usually is applied in 
compacted between each. Material used 


for the top layer includes Nos. 3, 4 and 


or red 


6 crushed limestone, 2-in slag 


log 
SURFACE MAINTENANCE-One or 
depending on the 


road to be 


st operations t 


gr aders 
maintained, are 

ke ep the run- 

ng surface smooth. Roads should be 
prinkled regular! luring the dry, 
lusty season not only to maintain good 
visibility but also to keep dust out of 
truck moving parts thus 
helping maintenance needs. 


engines and 


to reduce 


EFFECT OF GRADES—Grades should 
be avoided as much as possible to keep 
power requirements down. For example, 
it takes twice as much force to move a 
20-ton grade as on the 
level. Where grades must be negotiated, 


load up a 5% 
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bution lines from substation 
CAPACITOR TRIP DEVICE—providing a source of energy 


for tripping oil circuit breaker. 
TYPE CO PHASE RELAYS-—for short-circuit protection. 
TYPE CO GROUND RELAY-—for ground-fault protection 


rent. 


CURRENT TRANSFORMER-—for use with 


ground relay. 


LIGHTNING 


voltage surges 


ARRESTERS-—for 


mn distribution lines 


GROUNDING RESISTOR-—for limiting ground-fault cur- 


type CO 


protection against high- 


PORTABLE SWITCHHOUSES. 


stepped-type roads can be used to ad- 


ze This 


stretches 


type f road involves 


of level road and 
mparatively There 
clutching is required in trucks 


standard 


steep rises 


juipped with transmissions 


nd there is less lugging on the up 
and the down 


lugging re- 


over-speeding on 


j 


grade. Constant shifting and 


in reduced life for trans- 
mission and clutch 
Entrances to the pit should be one 
Turning backing 
large haulage units takes time and thus 
: 


sults ngine, 


way if possible and 


reduces haulage efficiency. Proper de 


sign of turn-ins aun eliminate this 


problem 


} 


SNOW REMOVAL—In roads 
hould be cleared of snow before trucks 


This will prevent forma- 


winter 
start t 
t n of 


compacted snow 


yperate 
conditions caused by 
A motor grader, started 
trucks Segin to 


lear an average 


slippery 


before 
able to 


several hours 
travel, should be 
snowfall. If 
bulldozers should be added to help move 
off the haulage roads 


there is a severe storm 


the snow 


Power 


Buy power at highest possible volt- 
age to get the most favorable contract 
possible. 


Provide adequate protection against 
ground faults. 

Use Type SHD cables for portable 
service, preferably in 1,000-ft lengths. 

Consider parallel operation of port- 
able substations at large operations. 

Consider less expensive special-type 
mine power cables for exclusive use 
between breaker skids on the highwall. 

Emphasize cable maintenance and 
provide necessary equipment for test- 
ing and fault-finding. 


The increased load demands of higher 
! and 
more thought in planning the distribu- 
tion systems supplying pit power. In lay- 
three 

mary factors are First, the 
system must be able to supply the equip- 
ment without objectionable voltage reg- 
standpoint 
within rea- 
Second, the 
adequate protec- 


. 
! 
ywered machines more 


requires 


ing out a distribution system 


involved 


from an 
and at the 
economic 


ulation 


operating 
same time stay 
sonable limits 
system must provide 
tion for personnel and equipment. Third, 
the units in the system must be adapt- 
ible t 


hange in the 


relocation t keep up Ww ith the 
load requirements. 
Public utility companies supplying the 
energy for operating strip mine equip- 
faced with the problem of 
greatly increased demands on their sys- 
ms. Many 


ment are 


times they ] ive been abk 


121 
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HOW power is distributed in loop system that has two easily moved skid-mounted substations plus portable auxiliary units 


metered at 33,000 or 66,000 V. Thus the and 7,300 volts coming into the picture 
} 


to handle this increased capacity by 
the higher voltage trans- as a result of heavier demands imposed 


switching to higher voltage transmission user builds 
mission lines from the metering stations not only by the increase in machine use 


lines. Mining companies using large 
but by higher horsepower per machine 


quantities of energy can get a more to the portable substation units located 
favorable contract if they receive power near the area t 
it the higher voltage. To do this the 

purchase a_ transformer TRANSFORMATION Voltage may manent transformer stations may em- 
reduced in either a one- or two-step ploy either single- or three-phase trans 
with a trend toward the latter 


» be stripped In two-step transformation, the “super 
primary” voltage usually is 13,000. Per- 
customer must 
substation « ipable of reducing the volt- be 

to that required for the portable transformation. With one-step trans- formers 
formation, primary mine distribution A number of strip operations also employ 


equipment 
usually is 2,300 or 4,160, with 6,600 semi-portable stations completely or to 


Energy is now often received and 
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that will not permit the breaker 


sed, paralleling two substations 
s on both sides of the 
Sarme phase Added 
incorporated within 

to indicate to the 
substation the unit volt- 


load at all times on both 


bre ake r 


GROUND-CABLE SYSTEMS—A fair 
ber of st Ip mines use the “ground- 
nstead of pole lines, or a 
ition of ground cables and pole 
Otherwise, the basic plan is the 
4 complete system consists of the 
und the laterals, the cable 
in sections of 1,000 to 
2 rule with connectors for 
nation in switch-houses or for join- 
main-cable lengths by junction 
Several types of cable may be 
ployed but the most common is Type 
SHD Construction includes copper 
hielding braid over each insulated con- 
luctor to equalize surface stresses and 
liminate static discharge—the cause of 
ona cutting. The shielding must be 
t ground potential at all times, and 
therefore must be properly grounded, 
which also eliminates the hazard of 
shock in handling the cable. Grounding 
ibstations phase conductors are placed in interstices. It is 
Phase rotation the safest and most widely used for high- 
> terminal voltage up to 15.000 portable power 

values applic ahons 
whose Within limits, distance of transmission 
’ ' ineously f 4,160 volts becomes critical, as a rule 
SUBSTATIONS IN PARALLEI e in phas nd are ni l tog nly with the heavy loads encountered 
lat ent in strip min I the : eaker ach substation in the use of large shovels and drag- 


‘ 


wer systems is operation of substation is equipped with nece equip- lines rated from 20 to 25 cu yd and up 
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where nnected \orsepower per unit 
is from approximately 2,000 to 5,000 
ler snel rcumstances. the trans 


4.160 its normally 


rur 


| 


5000 1 6.000 


3,000 


to con i imum grour tl} BREAKER SETTINGS 


. r 


OSES f 


60 yd unit 


vd sh 


5.000-ky 


through a 


POWER FACTOR 


tis re<c , , fr 


tre 


CHOOSING PROTECTION 
tems involved in the selection 
CABLE TESTING 


AND FAULT- 
FINDING—Insu! r nd shor 


. 


still obtain 5 am ] 
Subtra ting the ni I oT eg 


from the 480 


faulted 


CONTINUITY CHECKS 
FRAME GROUNDING—Th. rious wa heckit 


ground voltage that is 


pedance 


potential 


curre!l 


100 


substation is used SUBSTATION GROUNDING 


own ground-current inimize the rise pote f tl 
kee p eax h ground 
par illeling them will 
total of 50 amp to flow in the 
wire in event of a ground fault 


the ground wire 


+} 
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LOW-COST NEUTRALIZING 


“ 


Drainage 

PU MPING—! 
Prevent inflow to the pit whenever t 

possible. 


Employ gravity as much as possible 
to drain pit accumulations. 

Consider automatic controls for 
pumps to cut labor cost. 

Use check valves in suction [nes to 


eliminate the need for priming. 


f the pump 
pump and 


PREVENTING INFLOW 
ling device re- 
than the water 

cost water treatment 
2 Pennsylvania strip 
March, 1958 P 148 
e operation by 
the water 
[ on 5 gph or 
| } be carried to the 
GRAVITY DRAINAGI hen ater if nece : iutomatic proportioning 
es enter the pit, as a result of rainfall WATER NEUTRALIZING-T¢ I 


t volume of water 


i Water from entering the being t ted adjustable lime feed to 
f surr ng ms, OF arving acidity: and 2 to 8 hr of 
t refilling 
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The Preparation Guidebook 


Raw-Coal Storage p 126 SATISFYING THE Ct — K 
| s always, the r ect 
Capacity . . . Underground storage . . . Surface storage pes : = 1 
A : prep ration ' 
Raw-Coal Blending p 130 somewhat between 
Preliminary Breaking p 130 gical and ele a etity, Son — oe 
tle? the four major keys to such satista 
Rough Cleaning p 130 remain 
Raw-Coal Sizing p 131 
eRe ‘ a ’ size for ti part r aj 
Hand Picking p 131 ne oo _ 
l mcavuon 
W ashing Pp 131 2. Maximum Btu content per 
Washing practice . . . Fine-coal washing . .. Froth flotation . . . spent by the nsumer throug! 
Desliming tion of impurities and stur Goo 
izing alse pla < » part here to. } 
Air Cleaning p 135 7 om - - : 
Methods and equipment . . . Dust collection ohes yee 7 tn ws eration of ' 
Retreatment p 136 the point where in be effecti 
; ‘ 3. A high degree of uniformity ir 
Salvage p 136 eee eiee thet gunienl 
Clean-Coal Sizing p 137 snd so on—meaning a product on w 
Accuracy factors . .. Screen wear .. . Blinding—cause and see n 
; , ‘ ’ 
elimination . . . Degradation removal year afte . 
. a even more important thar ror ex I 
Dewatering and Drying p 138 imum impurity 
Natural drainage . . . Mechanical dewatering . . . Thickening 4. Maximum convenience e. I 
and desliming . . . Heat drying example, should th 1] be treated t 
» . eliminate dust ] i] S] 
Crushing p 141 S © euhed } } t 
Rescreening p 141 wth of a 
Mixing and Blending p 141 loading and | 
freezing weathe 
Dustproofing p 142 
Freezeproofing p 142 Satisfying the Market 
Loading p 142 Oe. oS one oe aoe 
Rail methods .. . Clean-coal storage .. . Truck loading . . . "~~ ind a 1 ; = — 
Barge loading oth ey ur eaning es 
Water Handling p 143 In setting up a pret ' 
Supply ... Handling wash water—methods and equipment system for attainment of desired sizing 
Sludge Recovery p 146 ee e era ne a 
Refuse Disposal p 146 the maximum degree possible what t 
Power P ] 16 urket will re ] 
Maintenance P 146 1. Size of product. For un] 
Quality Control p 147 eon oth ts toward Ge i 
} j he ga | rat 1 he g ‘ 
f al by t t 


Practice Trends 2. Ash, sulphur, heat and moisture 


content. 
3. Dustproofing, freezeproofing 


STORAGE FACILITIES for both raw and clean coal 


ther nvenience factors 
being installed at an increasing number of mines. at the anal Gackt get bo studied 
FACILITIES FOR COMPLETE RECOVERY of use- R enay, Se Se mateets stata, poodle ¢ 
able material—coal, near-gravity material and fines—being ; a i Dot tam @ 
included in an increasing number of plants, with emphasis on ill provide the t be treat 


fine-coal recovery and beneficiation where the economics favor. so that it does? The latter quest 


CONFORMITY WITH ANTIPOLLUTION REGU- panies: reagan aller gee 
LATIONS in addition to a desire to increase recovery result- : + requ sets “ car ath bat te 
ing in major growth in the installation of facilities for clarify- processing it may be necessary to rej 
ing water. in excessive percentage of the par feed 


Therefore, when all the pros and « 


ULTRAFINE SCREENING being developed to assist en waited o apester seslieniien me 
in sizing and dewatering of the fines and ultrafines. be secured by a higher ash and a higher 
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Raw-Coal Storage 


PURPOSES: 


1. Preventing interruptions in mine 


operation from shutting down the 


preparation plant and vice versa. 


2. Providing some degree of blend- 


ing of the raw feed to the plant. 


3. Providing a means of evening 
out the flow of coal to the preparation 


facilities, thus permitting washing 


equipment, for example, to do 


better job. 


Capacity 


erg g pra 
. f the rat 
' > wit 
_ for - 
DI t : r 
tw } t see 
+ ? ‘ ? “°T 
: = : 
, ‘ , ks 
4 ‘re 4 vy <? ry 
t “ ‘ Weve 
r I t “ v 
| 
) (Mt torage s 
for t t f 500 tod (¢ 
’ : 
ize, © " 57 7¢ 
Striy S00-t e-T 0p] 
nls tect by erflow r tor 
PI rt g I s ig 
for capacity of 1,000 tph. Future slop 
ne will have 5,000-ton hopper (( 
Age, February, 1958, p 76 
Strip mine, two 1,500-ton silos in ad- 
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Operating Reports 


Barge Loading—Six types of barge-loading plants to meet various 
" ga ver nditions. Coal Age, December, 1956, p 58 
Oil-Treating Guide—Whiat to uss | for, oil selection, and treating 
methods. Coal Age, January, 1957 p 78 
Coal-Weather Treatment—How coal and cars are sprayed with oil 
reduce freezing; quantities and costs. Coal Age, February, 1957, p 75 


Heavy-Medium Processing With Desliming—New processor de- 


y ; : 1 : “< ’ . 
igned for recirculation { 95% of medium within vessel. Screen and sump 


andle deslimi: g. Coal Age August, 1957 Pp 62 


Low-Level Plant—Low-height plant without internal conveyors 
5 : ; 
nit alongside tracks rather tl er them. Conveyors to tower with 


way hutes handle ] ding. C€ val Age September 1957 p 74 


Processing 7,500 TPD—New plant includes sand-flotation equip 


: 
ment, wet tables mechank al ind thermal lriers thickener filters and 
ittle-belt loa g. Coal Age, October, 1957, p 7¢ 
Fine-Coal Jigs—New units with beds formed from plant refuss 
lean from ™“% in down, redu g ash from 25 to 40% to 7 to 8%. Coal 
Age October 1957 I i4 
Automatic Refuse Pumping—How ponds, pipelines and automatic 
iy ntrols d spost f 44x) refuse. Coal Age November 1957 p 72 
Pollution Prevention—Settling-pond system handles 500 to 550 
gy Tron filter ; } ther s roes. ( ral Age N vember ] 57 Pp S4 
Flocculation Improves Filtering—Report on USBM tests of floccu- 
nts a | how thew ir 7 ve the filter g operatior Coal Age December 
I57, p 74 
Preparation, Clean-Coal Storage, River Loading—New 1,000-tph 
ant includes primar nd secondary washing, crushing, sizing, dewater 
u g t 1,400-ton bins for prepared 1x% and 1x0 coal 
ting ge | t eS g. Coal Age, Janua 1958, p 76 
Tipple Dust Control—How special dust-allaying compound is 
ised. Coal Age, February, 1958, p 154 
Preparation Design—Key items to be nsidered in planning and 
lesign. Coal Age, March, 1958, p 100 
Three-Product Cleaning—Jig and heavy-medium unit provide 
ee products in a flexible design. Coal Age, April, 1958, p 122 
New Heat Drier—Heavy-media preparation addition includes new 
ermal coal drier. Coal Age, May, 1958, p 100 


Automatic Car Loading—Special hoists and sensing switches con- 





» g OF TaurTroad irs tl it perator attention Coral Age June, 
S pn 
=> I i4 
Raw-Coal Storage—Dual-bin installation for storage and blending 
. : ' . : 
umong other things, material increases plant output. Coal Age, July. 
8B p7 
> I 4 
. 0-t h Dee} g storage with feed 
g g f t | k belt r glory hole back to slope 
early 8.00 . ( it Ag t, apy ately 1 day 
58, p 74 Striy ‘ gr 1 storage fed by 
y torag " k belt and spiral lowering chute 
to 2 y ‘ t 5,000 tons reclamation by 
I ] I 
stances us f “ teedet i belt Coai Age August 
Lim Di slope Delt W t 1954 I 64 
k belt from preparation plant Striy ne, two 5,000-ton stockpiles 
tons including ground irea ne for each of two seams mined piles 
bin fed by reversible stacker belt and lower- 
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STORAGE WITH FIXED-DISCHARGE STACKER providing STORAGE WITH REVERSIBLE STACKER BELT results ir 
i pacity 5,000 t s tw ynical piles r for each seam 
ser 
48° Reciaiming ” . Some Double gote 48" Distributing belt 
belt conveyor j ’ motor operated- remote contro! conveyor cop |.000Te 
| > > =v st 500 Form 
t- 4 \ El. 164'-7 Ke oY st 500 Fp 
‘ih~ New section 46 Storege bent rs ie : > 
my Neer brecker hopper conveyer ane 12. eg alt le ‘1 7 
Ret bin > a6. ar _> a - 
(Tle Row cool belt ag Pee sf 
- ~~ eae ot 4 ie i | 
= ’ 2a 
ECTIO A-<A ~ 4 =~ iS 
48 Reversible belt . ON A~A _ - -" —~T 
cone. 15-O' chra 7 J ~ 
ap 1,000 Tph ~ F & Bin leve 
. ¥ A . Side View of neeater BS 
rpm ” Rotory Dreoker ‘ -% = 
2. = | 
ad . Ciey f . = cy’ | 
j ' 48" Reciciming belt * ve 4 ' | 
» conveyor oe a — Asono 
: o. 5Ge . = . cost 
can: | = at <i Z H is c 
Pres. 4@raw pat > - — KF - — Fan 4 
a! belt conv Lt) <ée x mx . < Ms c M 
a | “ —— ~— LL ar ae /‘ . r 
. — | = 54 Recip. 2 feeders 
’ 4-0 g-3" 0 cop GOO Toph eoch 
BaF aie Vite Mee 248-45 - 43-0" - 
- 46 Distributing 
A- - ™\ belt conveyor .__, Concrete sicb i 
48" reversibie Cc e ‘ 
Down amr —— « feeder 
belt conveyor vow? ~<a) Wolk > 
t 7 oikwoy 4_ff La NEED Cand | - we 
a ——_- =v -- —— Ar ++ ] 
| ee Se Up 48 Storoge belt conveyor tk a 33 “x 
[3 f 48” Reciciming belt conveyor im 5 id + #4 / 
a r -_-— -- -- s: i; ~~ r os -- — -- ~~ 
Wolkwoy - . 
Lv > 
7 mR PI 
— on 
Scole, ft North Bin South Bin 
i 
STORAGE IN DUAL BINS provides for blending in addition to a capacity of 3,000 tons of raw coal. The bins are preceded 


by a rotary breaker 


Ing ladders coal rex laimed by feeds rs 


under piles delivering to blending belt 
Coal Age, October, 1956, p 60 


Underground Storage 


Capac.ty of ome hopper feeding a 
lope belt at a plant rated at 500 tph is 
260 tons. The hopper is 16 ft wide and 
66 ft long. Maximum depths is 18% ft 


coal from a 


te belt 
system this hopper is fitted with a shuttle- 
type distributing 


boom ] The 


Designed » receive 


conveyor with hinged 


I permits 


OTT 
woe ) I 


section 
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and supplement a dump bin with a capacity of 1,000 tons 


per cal 


hop 
te 


into the hopper with mini- enough together so that the 


The shuttle principle 


iaving coal 


| 
mum degradation be excavated in the interval receive 


ilso makes possible maximum use of bin coal from dropbottom cars 


upacity 
7 - s 
The dumping characteristics of drop- Surface Storage 
bottom cars also permit maximum use of Although some form of bin or hopper 


bin capacity and thus can cut down size _ still is the most popular form of surface 
96.7 


storage of raw coal there is as pre viously 


ind depth; for example tons in a 

bin 40x12 ft by 10 ft deep noted a trend toward open or ground 
Size of underground hoppers occasion- storage 

ally reaches as much as 2,000 tons Two examples of surface storage de- 

Usually hoppers of this size are em- signed to permit return of the coal via 

ploved where there are two seams close the main slope belt are shown in the 
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Ulustrations one, ca 


accompanying In 
pacity is 200 tons in the form of a glory 
hole. Howeve t, if the discharge end of 
the recirculation belt was elevated and 
a bulld zeT r lragl ne was added, as in 


ertain other installations, capacity could 


be raised to 10,000 tons or more. In the 
second design, additional capacity is 


hinged stacker belt 
Here, too, capacity may be increased by 
stacker belt and adding 
or other reclaiming 


attained by using a 


lengthening the 
d bulldoze r 
Even wher slopes are not inv ved, 


the trend today with large storage setups 
is to use belts for both stacking and re- 
claiming. A single pile may be laid down 
in the form of a cone by discharge from 

1 end. Or the 
arranged with one 
end on a truck running on a curved 
track so that shaped pile can b 


formed 





a a] rex 


ut pile of any 
lesired length can formed by using 


a stacker belt equipped with a traveling 


be 


ov 


tripper. Straight or conical piles lenc 


themselves better lamation by sub- 


way conveyor. now the sual practice 


DOUBLE 


piles may be formed by feeding 


PILING—Doubk onical 
j to a 











reversible belt. By the proper arrange- 
ment f feeders and short reclaiming 
belts, coal may feed out of either or 
both piles for preparation alone or as a 
Another method of forming 
nical pil = bbe the use of 
eyors preceded | a fiygate 
as shown in the panying plan. Ir 
this instance the bott s of the cones 
ire in pits forme t avating to make 
t possible to feed the al out cor 
pletely without pplementary equip- 
rent 
If the pik placed flat on the 
rface of the ar t usually is nex 
essary to emy t lozer, scraper or 
ther unit to 1 e the coal to the 
Sonties elites Gus tural center draw is 
pleted. B type stacking con- 
vevor 11s pr ‘ ¢ answer to the 
problem of 1 g gradation in pil- 
ing With x j . rae nvev rs, low- 
ering spirals or ladders normally are re- 
yuired 
The plan illustrated also exemplifies 
a common practice in storing raw coal, 
e: preliminary reduction in size and 
rough cleaning in a rotary breaker. The 
flygate in this particular installation is 
remotel trolled, electrodes are in- 
stalled ym the ends f the boom con- 
evors ft raise thet automat) all, whe n 
the coal level re hes them. One of the 
funnel-shaped storage pits has a capa 
ty of 3,000 tons; the other 1,500 tons 


Feeders under the pits put the coal on 
the 


form fr 


more uni- 
with better 
of the advantages 


conveyor. A 


re laiming 
j t the 


iw fee plant 


final qu ality 


is One 


Ground storage may be accomplished 
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RETURN VIA SLOPE BELT is a feature of this ground-storag 
back conveyor to place the al ix pper. Storage w tl 
the size t tt pper or surge l 





INCREASED CAPACITY in ground st 


boot Raising end of feedback belt and 
oe 
0g PREPARATION PLANT 


, 
r ve S| 
gat lozer or dra 

I g cay 


4 ROTARY = 
- BRE Axe “at 36° INCLINE 
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GROUND STORAGE here involves roug 


pits by boom conveyor, and reclamatior 

reclamati s either aut 

by dumping from trucks a flat pile 
" , } "I 

with bulldozer spreading. Reclamatio 
nay be by standard shove tr KS 


by tractor 


BIN STORAGE—The 


conventional 








7 . noular bir t 
Square or rectangular Din—stee 
. ies : 
crete or timber—still is ‘ st-usec 
method of providing raw-coal storage 
where open or ground storage is not 





le g, distributi two f l-shaped 
w tes sft s way nvevor. Storage and 
| 1. Iw pper cars, one on 
p of the other, have been used in some 
tances. However, the round, or sik 
type t is being increasingly installed 
» may be built by conventional 
-_pouring methods or may be 
nstructed of regular plate or pre- 
t br ate i stec ] we t ns or of prec ast 
ncret <t os bh nd with steel hoops 





rovid by sta ker 
gline for re la ng 
z = 
TO PORTA 
ON« 
JON 
— \ 
‘ 
' 











nd 55 ft } 


of} 
ak 
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to 


woarde 


will hold up to around 600 tons of coal 

Compartmented or multisilo bins are 
for 
greater flexibility in storage and also to 


employed at a number of mines 


provide some degree of blending of the 


raw product. Distribution to a side-by- 
side or four-cornered multiple unit may 
be by chutes and fly gates. Indicators and 
remote-controls permit operation of gates 
and proper distribution without having 
a man at the bin 

Distribut on to long multicompartment 


handled by 
belt with tripper. Other methods include 


bins may be a distribution 


a wheel-mounted shuttle belt similar to 
that employed in loading railroad cars 
which is moved back and forth to place 
Or 


the coal in the proper compartments 


a scraper conveyor with fixed openings 
or movable gates may be used 
In deep bins, degradation may be 


reduced by installing spiral or ladder- 


type lowering units 


Raw-Coal Blending 


PURPOSES: 

l. Assuring maximum uniformity 
in the characteristics of the coal fed 
and thus 
assuring a better final product by en- 
abling the units to do a better job. 


to cleaning units in turn, 


2. Providing storage capacity and 


evening out the rate of flow to clean- 
thus 
and 


product in another way. 


ing units, helping to promote 


uniformity quality in the final 


Since the usual goal in blending raw 


coal is splitting it up into small incre 


ments and then recombining it, also in 
small increments, the normal blending 
plant consists of a multicompartment 
bin with a relatively large capacity 

usually 1,000 to 2,000 tons or more. The 
more the compartments, within reason 
able limits, the more the opportunity 


Also. to 
of coal 


usual prac- 


for splitting and recombining 
facilitate small 
into each compartment, the 
belt travel- 
ing tripper, though other methods of dis- 


putting portions 


tice is to employ a with a 


tributing the coal may be employed. To 


complete the recombining und = blend- 
ing—coal normally is withdrawn from 
all compartments at the same time. Vari 


able-speed feeders are common for this 
purpose 
Normally, the 


blending plant 


coal is placed in the 


ifter preliminary clean- 


ing and crushing 


A less-common type of blending is 
getting the desired mixture of coal. from, 
Say two diffe re nt Seains This requires 
a bin or set of bins for each, which 


may be filled in any of the usual ways 


including dumping directly from mine 


130 


other 


neerentaage val 


the separation. In 


sh, 


gravity of 
the 


oreater 


% in or less 


—- oa 


cars or from railroad cars at a central 
or “milling-in-transit” plant. Blending of 
two coals also may be accomplished by 
feeding as desired from side-by-side 
ground-storage piles to a plant feed con- 


veyor 
Preliminary 
Breaking 


PURPOSES: 


l. To reduce all oversize material 
in the raw feed to a certain top size, 
say 6 in. 

2. To reduce extra-large lumps 


without especially attempting to get 
everything to a certain top size. Con- 
venience and smoothing out the flow 
of coal through the plant are the ma- 
jor objectives. Freeing bone or part- 
ings from coal to facilitate picking or 
cleaning is another in some instances. 
instances. 

breaking and 


Preliminary cer- 


tain rough cleaning usually go hand in 
hand, although, for example, if coal is 
being transferred from a hopper to a 
crusher preceding a slope belt under- 
ground, no attempt is made as a ruk 
to remove rock or impurities before the 
breaking process. On the surface, how- 
eT t is ge nerally accepted that whe re 
substantial quantities of rock are en- 
intered it is best to remove at least 
part of it before sending the product 
to the rusher. Consequently, particu- 
rly where all the coal is to be washed 
t ‘s common practice to employ a px k- 
ing table or—as is increasingly the case 
1 scalping screen and picking table 
thead of the crusher 


Preliminary breaking is almost entirely 


the province of the roll-type machine 
ilthough some pick breakers are em- 
pl ved to get closer to the desired ob- 
jective of reduction with a minimum 
production of fine sizes. Roll diameter 


tooth design, tooth positioning and speed 
along with keeping 
teeth in good condition at all 
Double-roll 


a higher proportion of coarse ma- 


ire major factors 
times 
crushers ire considered to 
give 
terial because abrasion against the plate 
is eliminated 


fluc nces 


sequently 


Feeding practice also in- 
this Con- 


usual practice is to = alp out 


results in direction 


fines and send only large material to 
the crusher 

STAGE CRUSHING-~—In anthracite 
particularly, stage crushing has been the 
practice for many years because of the 
nature of the raw product and also 
the size list produced 

To avoid a multiplicity of units, 


crushers are offered with a second stage 


of reduction built into them. 


may be by-passed around 


agueoliewmpaet Can eee eae 


Crushers normally are built to handle 
iron, particularly if it is not too large 
However, the better practice is to keep 
it out not only of crushers but of the 
entire plant circuit. If possible, therefore 
magnetic removal equipment should be 


installed ahead of raw-coal crushers 


Rough Cleaning 

PURPOSE: Quick removal of 
coarse rock and other impurities to 
reduce the burden subsequent 
preparation units and also to permit 
higher efficiency in the removal pro- 


cess itself. 


on 


The major rough-cleaning methods are 


as follows 


l. Picking table receiving all the 


mine-run product 


2. Scalping screen followed by a 
picking table. This is a preferred sys- 


tem it removes the fines al 


facilitates picking 


the idea that 


since 
which may be 
final 
will take place in mechani al 
the 


without any 


rough with impurity 
remoy al 
cleaners, or may be final where 
oarse coal is to be loaded 
further treatment 

3. Rotary screen-type breaker, whic! 
accomplishes both a reduction to a 
tain 


top s§ ‘ dependir 4 pon re 
top siz lepending uj : 


if perforation, and rejects hard rock 
or at least that portion of it 

the perforations Normally, 
} 


rotary breakers are employed final clean- 


the 
larger 
than where 


done in mechanical equipment 


ing 
1 

screen to accomplish 

that 


breaker. In 


4. Conventional 
the same result as attained with 


th 


he rotary screen-typ« om 


instance, a vibrating screen 
the fines, after the 
functions to rock which 
over while the softer coal drops through 
5. Roughing cleaners to throw out the 
major part of the material 
the feed for the final units. F 
the 


usually 1s 


first removes 
which lower section 


remove rides 


heavy and 


prepare nes 


may Se bypassed around roughing 


large lump 
hand 
breaking may also precede roughing with 


A further refine- 


coarse, 


unit, while proc- 


picking. Preliminary 


essed by 
a ire hani al cleaner 
ment is hand picking to remove 
heavy material, followed by breaking 
und roughing 

Rough cleaning by hand frequently 
precedes breaking, as noted in the pre- 
the 


among others, of reducing the 


vious section, and has advantage 


load on 
the breaking unit and reducing the out- 
put of fine sizes in the breaking opera- 


tion by getting the hard, heavy rock 
out of the way. 
Separate headhouses or rough- 


ing plants are being increasingly em- 
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| Raw coal ] 


























1 for pr breaking, rougl t for creasing it are somewhat lim 
ng, mine-rock dis] | and raw- ited. Where it is increased degradation 
al scree g 1 breakage tend to increase with it 
2. Degradation. As pr usly noted, 
5 factor in de gradation. Narrow 
¥ ‘oe 4 snMaker;rs lso tend t ncTease de 4 ad - 
Raw-Coal Sizing no wok = i } apse re id 
re screen | is pr led than is 
PURPOSE: Separation of the feed ecessary to a mplish the desired sep- 
into the necessary fractions to permit iration 
picking, cleaning and other operations 3. Wear. Hea urse mate 
on the various fractions. In plants rial and the possible presence of « 
preparing by hand picking and clean- ke rable r k are tactors 1 wear on 
ing, the raw-coal screen may also make raw il screens. Among the answers for 
the final sizes to be loaded. vibrating equipment is heavy alloy wir 
i plate. O naker types of | lat 
k t | t re r t ma 
; t 5 nk ‘ 
t troke f 


120 strokes per minute, is the common Fland Picking 


PLRPOSES: 


fs 
1. Impurity removal. 
A ' ier . the ¢ 2. Improvement of appearance. 
3. Production of a separate fuel 
. grade. 
| a 
» of , , 
h i i puri 
picking fect 
4 + r reer Ha 
} ‘ 
’ , ; » ” ‘ | 
. ft 
’ , PI g off 
, — bi 
wit f } er 
, f f g I 
P g x rs use picking 
f » 4 , 
‘ , } 
’ , ~ - 
a és ae . 
~ - reas } } lis 
f x z g : : I 
. tent hiol 
k Hi ; Is “ 
‘ f Ker s hig s 6 tpl 
: ‘ . er ge or poor witions wit 
‘ —" oe = 
t \ ? : : : 
, > >) + , 
: ih 
‘ f . 
‘ f ae Bs . 
“ Picking Equipment 
( 4 Ss t > 
—_ — , 
a7 4 R ‘ Picking ta hes le eit i 
ei : . haking tables and 
, : evor the latter 
r ‘ be ge « pl ved ily 1 r 
-~ ; FF; » 7 } netlition ad whee +} 
creening Ff actors sp is an “ ‘ 
- 
. , , , _— purity probl is a minor on 4 
. . , | , 
, f " plit wit r-type lend themselves to « 
— £¢ rs , a . ing the tabl wit the | ling b 
I fat-toy ped apron mve ra 
tee table test mest the 
l. Depth of bed. Since screening can goal of 1 of purities wit t 
t vie th raller ftir ther vdlir bevond slid 
rk t low to tl plate th iteria emoved to the discharg 
f i ] tion with size Pp t. Other type f nvevors nor al 
f g f ge of scree require skirtboards oe the sells 
f fact Wit rg g the edge nd thus necessitate lift- 
| iept t bed i be greater 4 piece t remove it 
Wit! | bed ley ! vust The flat table may be if art f ti 
re tl ret surtace ‘I iking SscTee! iv be separate 
t | r Timm the screen When separate, the table normally is 
: - 3 
. < ‘ , +} } the pportuni- sloped at about > aeg and 1s operated 
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4- to 3-in 
drive. Platform tables 
anthracite have a pitch of % to 
% in in 12, with a 2-in stroke, 370 
to 400 strokes per minute. The shaking 
table also lends itself readily to degrada- 


160 stroke, 


centric 


rpm, 


or & 


tion removal by the installation of a 

screen section at the discharge end. 
Some shaking tables have been 
juipped with partitions or deflection 


ites to 


pl further ease the load on the 
pickers by making it possible for them 


to do no more than push impurities out 


main stream to the center or pull 


them to the side. Refuse chutes should 
be equipped with bars to prevent pas- 

ge of pieces large enough to block 
the refuse nvevor 


Washing 


PURPOSE: Efficient removal of im- 
purities in both coarse and fine sizes, 
and attainment of maximum product 
uniformity with a minimum of cost. 


What actually happens in the separa- 
t f al and impurities is a complex 
to some extent unknown physic al 
pr Particle size and shape are in- 
s well as the resistance of the 
‘ ised t ovement of parti les 
through it, an the fact that val is 
i as a mass of particles, with 
onsequent interference between free 
ement of particles within the clean- 

g mediun 


HEAVY MEDIA—True or artificial so- 


S are reasing In use as separat- 
g edia. An example of the true so- 
tion used for some years is calcium 
hloride, normally accompanied by a 


tht upward current. For the most part, 


thy fe t 


f solutions is obtained by sus- 


pending sand or magnetite in water 
Mediums derived from the natural re- 
fuse also are used 
Since the ideal condition for separa- 
t f al and he avier re fuse is a still 
ith of the proper gravity, and since 
the true or artificial solutions come closer 


to this condition, the sharpness of separa- 
tion is increased 


Other factors which may favor the 


se of a heavy medium include more- 


than-normal irregularity in quality and 


uantity of feed; a need for changing 
gravity from time to time; and operation 
at less than 1.45, where baths without 
pward currents theoretically offer the 
best conditions for a sharp separation, 
though capacity per square foot of area 
may be reduced 


GAGING SEPARATION DIFFI- 
CULTY—A good indication of the diffi- 
ilty of separation is the amount of ma- 
terial in the raw feed that lies close 


131 











268 seme ame 








to the gravity of separation. In other 
words, the greater the percentage of 
near-gravity material, the more diffi- 


cult, as a rule, the separation. A good 
indication of the efficiency of a clean- 
the quantity of 
misplaced material—coal in the reject 
and reject in the coal. To apply this 


ing operation 1s 


measure, however, the inherent ability 
of the cleaner itself to separate coal 
und refuse must be known, since clean- 
ers vary in their ability to achieve a 
given separation. Evaluation of this 
ibility is a somewhat complex process, 


but methods of achieving it include those 
in “Evaluating Preparation Results,” 
Coal Age, April 1950, p. 80 

In the main, however, if the washer is 
properly selected, is kept in adjustment 
und is properly operated (see sugges 
tions later in this section) it will provide 
separating efficiency. Basic 
knowledge of 


constituents of 


the requisite 
in selection is detailed 
the characteristics of the 
the feed 

Where it is evident that the problem 
d fic ult the 


desired, it may 


may be and maximum in 


efficiency is pay to wash 


sizeable tonnages in pilot equipment or 


rctual going plants to check test results 
The 


results of washing a new coal may 


also be predicted by mathematical or 
statist’cal methods such as that de 
scribed in “How to Predict Results of 
Washing a New Coal.” Coal Age. June 
1952. p 6 
Washing Practice 

Factors in the application and opera- 
ition of washing equipment in lude the 
following 

SIZE SPREAD IN FEED—Certain 
types of washers require a rather small 
range in the size of the feel. Examples 
include the mechani al ig irssifier-type 
units, and certain washers using heavy 


media. The emphasis in design in recent 
vears however has been tow urd equip 
ment that will handle a rather larg 
range of sizes—for example, the air-pul 
sited jig and the usual heavy-media 
equipment. The latter, incidentally, is 
now offered for handling a top size of 
feed rang’ng to 12 to 14 in 
Even where the washer is design 

to take, say. all coal from 6 in dow: 
to zero, and can frequently do a good 
job on all the fractions in such a feed 
some compromise must he made Con 
sequently, if tonnage is fairly hich and 


sharner separation is desired throug] 
ut, the to 
units for the coarse and fine fractions 
for example, one for 6x1 or 4x1. and a 
second for 1x0. Where the equiipment 
recmires a closely sized feed 
ont fs to install separate units for each 
fraction it is desired to clean 


practice is install separate 


: : 
the on 


BY-PASSING FINES -Fin il. say 
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% in or less, may be by-passed around 
washing equipment for several reasons: 
(1) to keep it out of water and thus 
avoid the ensuing drying and handling 
to effi 
cient operation of washing equipment in 
stalled to 


range, and (3 


complications, (2 permit more 


handle a rather wide size 


because of the problems 


involved in mixing of fines with medium 
such as, sand and magnetite. The fines 
may be subjected to further treatment 
in other equipment or, if both their 
quantity and ash content are not to: 
great, may be mixed back into the 
washed coal 

UNIFORM FEED—A uniform feed 
both in quantity per hour and in im 
purity content, adds measurably to the 
efficiency a washing unit can reach. The 
best method of attaining uniformity in 
quantity is the installation of some form 


f surge hopper or bin, plus a mechanical 
ihead unit. At 
taining uniformity of impurity content is 
I by form of 


normatl 
blending equipment, as discussed pre 


feeder of the washing 


y achieved 


5 rh 
viously in this Preparation Guidebook 


Feeding faults with jigs espe 


ially in 


following 


1. Overloading—More tonnage than 


the unit can handle 

2. Unbalanced feed—More iteria 
te ne side than to the other 

3. Segregation—One side or the other 
receives the bulk of the fines 


4. Bad transverse distributing. 


5. Interruptions—Stopping and restart 


ing a jig or other washer usually affects 
results materially 
6. Fluctuations—These, plus interrury 


tions, are held by some authorities t 
warrant very substantial expenditures 
raw und clean-coal storage 


ose pl tes 


7. Sereen-plate troubles—L 


reens wit! holes break w 


can f 
tratificat d result in mnlete 
i ! pi 
gg g f #h, ell w th ‘ | 
I ew of the difficulties resulting 
tror iriations in feed me prepara 
tion men now contend that coal should 
be washed without presizing t get 


away from variations resulting from 


hangs : » the percentage ot the various 


size fractions in the raw mine-run en 


countered when waiting each size fr 


tion individually 
FEED CONDITIONING~—Prewetting 
either in the feed chute or on special 
ewetting r facilitates senaratior 
when the iter aches the washer 
and eque t] find g rea q 


MEDIA CONDITIONING—Reclama 
tion and treatment of the media used 
in heavy-media systems necessary for 


pensive 


it least two reasons 
that 


ind preservation ot 


recovery of an €x- 


material otherwise would 


lost the proper 












































Row coal 
— 
A 
Density 
measuring 
unit 
Woter 
Mokeup 
7 
magnetite Magnetite 
7 Pump 
DENSITY MEASUREMENT with e 
ma-ray unit is new 1 ethod of a \e 
e} Snountiw writ wgnetite 
vravit f the } ; ea g ; 
Witl ig tite tr ple st te 
sists fa ignet separator re 
" the iter } previor } gnet 
} 7 ] : 
P to pe t this to he f 
‘ water fr the rins 1 dra 
rec This r ( red mater the 
agnetized and sent tf thickener 
r densifier fr which it eturned ¢ 
he separator bat! 
V ariati nclud s ft h 
with erflow back to ti ’ 1 dr 
reens for part of t water, and 
flow to a magnet parat lischarg 
g recla } liu P » densifier 
] iil Zs Z t 1 Ss agnet par 
tor, also rece g t of the und 
irain water with r ed ignetite 
to the ad fier and tailings to waste 
} 4¢ h f 4 eTa he IVY -Tre di “Me P 
irators in another plant is provided witl 
two magnetic separators which return a 
entrate if 22 sp ar und about 95 


content directly t medium 

further Tail- 
separators flow to a d 
The from the 


12-in cyclones. Cyclone 


magnetic the 
without 
all 


] 
sliming sum] 


ircuit treatment 


ings from e- 


underflow 


sump goes to two 


werflow is used as rinse water, whil 
the underflow is reproce sed 
DENSITY CONTROL Automati 


ntrol of bath density is provided for 
n equipment employed with certair 
new heavy-media cleaning units. At one 
nstallation (Coal Age, October, 1955 


63), rinsing is done only on the lower 
ections of the drain and rinse screens 
thus vielding heavy and dilute me 


dium solutions, the former going to the 
recirculating sump and the latter to a 
magnetic separator delivering reclaimed 
sump 


medium to the same Adjustment 





f the density of the medium is per- 
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FINE-COAL FLOW to new jig inciudes *2n 0 from dewatering screens plus % idlings. Sizes are reex D 
™ ’ T igs nrocess 295 toh « ‘ ntaining 5 
” r | iw t g iw gs | ya I al ming < 
; , > “ > > 4 ih , € ty > ot 
refiur ; r ‘ De ity f the ba sa a \ 5 8 t micht 
. sad g thickens: onetit x et to 2 £ say. minus 
‘ +} . ©eparator a leTIve iSM ib r 1 be use £ the 
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- 1 { Age May 5 g Of 
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. rat nes and a thy k . I 
sale eg Br DESILTING—Another form of cond 
} } tioning is re ' il fines from the FINE-COAL UNITS — Equi nt 
t. A t es reheasx . . . : : 
eee oe odie -~ Sen a a fos l fr say. % in _ 
f , thick s necessary i and lr sed fo 
, a A, oe Ge goal is continuous desilting, which is a t nd 28M or 45M today lade 
a at 2 : 
‘ plished t ew st ation f the folowing 
flowing the nd and water to a Ger 1. Continuous upward-current wash 
t > ; - 
: : an-developed radia ‘ The t ers 
: ria fed onto the sloping reens | 2. Washing tables. including new 
i : 4 Eosrr re } : rm< ur j as it flows bly lech ; ; capa ity 
, , aeoten Titel . : ga . it 
cs sii ait i ‘ 
. tive ‘ wast wit? f; | ince 
. . ‘ } and toor } } 
: pray water. The ersize r silt fow ‘ r g lected the 
ot f } ‘ ke« : : : 
. by gravitw to the ile « ‘ } } } f ‘ 
C , . it 4 gra tr . A 
ndersize. of ; D wets , , 
pumped back to the sand rcuit 3. Fine-coal launders 
I I 
CIRCUIT SIMPLIFICATION—Keep- 4. Fine-coal jigs Suck gs have 
et a ery circuit as Fine Coal Washing found rapidly increasing use 
ple possible to minimize capital With the increase in the use of 1 5. The heavy-medium cyclone, which 
tment has been the subject of con hines, including the ntinuous ty] Is un handle urser material—up t 
iderable ir tigation. One plant, using the output of the finer sizes under, say 4 in. I s of up to 50 tph are pos 
ering-machine flue dust, which elin \% in, and the ultrafines under : ble with 20-i: nits The coal is 
ate grinding nd recycling at the 28M. is increasing. As a result. there ha blended with magnetite n a pulping 
tering pl nt ha I plified the rex beet rresponding rise pe : t nk nd then fe j to the ‘ lone The 
+ by nverting the thickener juipment for g fines and ult: eavier-cravitvy material . lischarged 
: ating the magnetizing hnes through the apex as underflow, and 
g t g wit } : Installat t tire val clear ig equ rod ts re rimse j n the usual fashion 
t chang t rat f the « nt does t. of rse, aut ticall with the recovered and densified me 
- type separator per r ‘ proht. example, if 2 f going back to the pulping tank 
sel, the product of which is high the output wa wus 28M but could be Advantages cited for the cyclone in 
g " for delivery t beneficated to make it eptable, the ude h less plant space, easy ar- 
the medium sump without the need of leaning w 1 he feasible but the : rangement in multiple units separating 
lensifier, and sing the separator ‘ 1 wind up in 5 te 7 tons of water at different gravities, no effect on sharp 
ailings as spray water on the feed pre vhich would have to be removed at a ness of separation as a result of varia- 
vetting screens ost of up to $3 per ton of water. Under tions in load and raw-coal composition 
One heavy-mediun it is followed such conditions, it inifestly would be w degradation, and ability to pred 
un unloading screen dropping water heaper to spend th ‘ t ermine the separating gravity 
! metite into a sump directly fres] al For ] under approximately 1/8 in, 
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in the raw feed frequently reduces ef 


ficiency in cleaning the fine sizes of coal 





in addition to adversely affecting dry- wnt eu 
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FLOTATION SETUP for minus 28M using parallel flotation machines wit 
middlings retreatment and following up by filtering both clear ul and also refus 
fraction before final discharge to the bank 
or more usually under 28M, and con Classifiers and centrifuges might als 
taining material smaller than, say, 45M be considered fine sl] cleaners on oc- 
the available equipment includes sion. This results from rejection of 


1. Flotation units, discussed in mor the extreme-fine fraction which might 


detail later in this section. urry the bulk of the ash 
2. The bulk-oil process, using 5 to 10 : ’ 
f oil by weight and because of these Froth Flotation 
large oil requirements considered mor« As il and refuse particles get small 
a possibility for metallurgical coal where er and smaller, their ability to move as 
part of the oil can be recovered in the desired through water or other washing 
coke-oven by product fraction vedi be re les ind less until a 
3. Fine-coal jigs, including those op- point is reached where separation can 
erating without an artificial bed, using not be accomplished on the usual basis 
plant refuse instead. One such unit The practical line of demarcation is 
handling %x0 turns out a product with somewhat indefinite iltthough the min 
in ash content of 8 when working on imum so far suggested for heavy media 
i feed of 25 ash At other plants as for e. imple I lt with % mm as a 
low as 7.5 ash has been realized from possibil ty At that point somew here 
\-mmx0 feeds containing up to 38.3 iround 10M or less, a different principl 


ush (Coal Age, October, 1957, p 94 f separation must be employed to get 
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CYCLONE DESLIMING is one teat 
f this fine-coal setup, which also incl 
' 
H ulat P beeen 
eft wit } 
, ity 
par sty 
Flotat +} goa i 
ithes Hotot ' all 
au coke r : 
, ve +t fee ™ ‘ 
reagent feeders d tione 
where the reagent and tl il pul; 
re iixed and litioned , . 
flotat mits the ¢ The fowsheet 
uso mas be if t by f rex 
ample, roughing ce preceding the fina 
treating cells, retr tment ; for 
coal or primary tailing product from the 
primary bank of cells, or other nlifica 
thons 
Two fi wsheets showing, i m in- 
stance, the conventional setup for minus 
28M oal. und in the ther matte-tv pe 


equipment for minus Ms, are reproduced 


the accompanying illustrations ( Dé 
Trefoil, May-June, 1957 In the 28M 
installation, retreatment is achieved y 
returning the discharge of certain cells 


to cells earlier in the 

The 
imple if a 
which accomplishes efficient 
1 low ash The 
facilitates subsequent 


iry refuse is 


series 
minus ™“% installation is an ex 


relatively simple flowsheet 
recovery at 
content coarser fractior 
dewatering. Pri 
d it 55M and 


is retreated in a sex j 


scTeetr 


the plus 5) onaa;©ry 


’ 
flotation unit followed bs screening of 


the tailings and final treatment on a 
table All the refuse is collected in a 
thickener for water reclamation The 
underflow may be filtered if required or 
desired 

Desliming 


Since leaving the extremely small sizes 
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and lack of uniformity in 
., 


table feed type units, usually termed “clones,” offer 
a Sees ae le Se PR BAER E AT NR AE ee 


———— 


from the primary washer draw or a spe- 


nial middiings Araw 








in the raw feed frequently reduces ef 
ficiency in cleaning the fine sizes of coal 
in addition to adversely affecting dry- 


MINE RUN 
Ing the trend today is to deslime or ae) VIBRATING SCREEN 


TER SPR 
desilt prior to cleaning or drying. De- Se Gs Saas 


sliming or desilting equipment includes 





TO COARSE COAL PLANT | 





cyclones, hydraulic classifiers, hydrosep- 
j 









irators and bowl-type desilters. The lat- -f com FINES — 
ter as installed at ne new | lant, con } FLOTATION MACHINE, 
La -F LOW TYPE 
sist of a flat-bottom thickener tank with yt ry nee - 
revolving plows to move the settled aa _ Ae rola lo | \°) polo} PRIMARY 
‘ a 
solids out to the pe riphe ry, where they GQuaciZet Y Siabias 








AGITATOR 
re disc ted s ri | e classi- TO 
ur I harged t a standard rake classi ~- _- CLEAN FLOTATION COAL 
fier through a segment cut out of the ANO SUBSEQUENT ; 


bottom of the thickener tank. For a | “=*"™="" 





summary of how this equipment is em- 









ployed, see “Thickening and Desliming.” FILTRATE, , 
a sill ae . REUSE IN FLOTATION 
Desliming with other types of equip FOR DILUTION WATER g 
ment include the following examples AGITATOR 
ISK FUTER 











Classifier desliming silt prior to tabling 


und flotation (Coal Age, May. 1955. p 


“9 ; + 























Hydroseparator removing minus fines CLEAN, Low ASH : 
from No. 5 buckwheat feed to flotatior FILTERED COM > 
plant (Coal Age, November, 1954, p evenrven ) 
96). The hydroseparator is followed by waTer 
2 classifying conditioner using a conical aUSE 
section and baffle plate to concentrate DIAPHRAGM PUMP 
high-ash fine which are removed by 
ar alr lift a te? A 

Plus 48M overflow from elevator OR WASTE 


TABLE COAL 
TO DEWATERING 


boot in launder plant to thickener acting 





























as classifier, with overflow to a second 
smaller thickener for flocculation and COAL UP TO % IN is treated in this flotation setup using machines designed f 
pumping to slime d sposal pond Second the service. Clea: sl. refuse are filtered and thickened. and provision is de fos 
ircuit involves drag tank from whicl final tabling or jigging of tailings 
150M overflow goes to thickener. Settled 
piso »s dy vacuum filters. Cake SOL ENON VALVE : 
Slurry to 14-ir vclones, overflow ¢ i PROBES. | 

3-in cyclones, underflow from both ¢t THREE o* —_t ih FOR VALVE 
flotation cells: chean coal to vacuum filter aa ae 
filtrate returned to cell circuit; overflow AIR- OPERATED WOMER) AiR PRESSURE? -——— 
from small cyclones with flotation ta‘lings _- PINCH VALVE “REGULATORS | 10OPS 
to thickener after flocculation; thickener cS SOLENOID 
overflow recycled: underflow to vacuum VALVE = 
filter with filtrate recycled and cake to j Et ee ee 
re fuse Be ™ fits include } gher | qual- : DIAPHRAGM 
ity, complete control of circulating water OPERATED VALVE 
density and viscosity. closed circuit. and ’ wn FFERENTIAL 
elimination. ex ept for emergencies, of <_ rT we PROBES FOR 
sludge pond formerly required for week- AIR — _ were VALVE A 
ly bleeding 20 PS — ee ee aoe ome om 

UNDERFLO PINCH--- Le et 

PUMP VALVE | Fam | 











: ° " ; -FLC Ww ON OL? filte s emplo s 2 combination of robes 
Air Cleaning AUTOMATIC FEED-FLOW CONTROL for r ploy pr 


| J 
und valves to achieve uniformity in results 


PURPOSE: Elimination of water High-ash and high-sulphur impurities Air cleaners normally operate on a 
and drying complications in producing ire removed completely but there is fairly closely sized feed and, as with 
low-im purity uniform-quality coal, practically no bone separation with air water. the feed should be uniform in 

as the medium. The lower limit of clean- yuantity and as nearly uniform in im- 

The basis of cleaning with air is sub- ing with the most-used type of unit to- purity content as possible. Moisture varia- 
stantially the same as for cleaning with day is about 48M. There is no improve- tions are particularly troublesome in air- 
water or other mediums (see preceding ment in ash below this size but at the cleaner operation, in addition to the ef- 
section Air, however eliminates or re- same tine all the finer coal is available fect usualls le ss severe -of hich surface 
duces the drying problem, although it for mixing with the clean coal, meaning moistures 
involves a dust-handling problem similar 100 recovery without the sludge and 
to the water-handling and clarification dewatering problems accompanying wet PREDRYING — Present practice in 
problem involved in wet washing. washing. eliminating the effects of high moisture 
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and lack of table feed 
is to predrying, and a number of plants 
recently built include predrying equip- 
ment of the heat type. At the same time, 
if total moisture in the mine product 
normally is high, the operator gains the 
sales advantage of a mininwum moisture 


uniformity in 


content in the shipped product. In- 
creased moisture in the raw product, in- 
cidentally, reflects the growing use of 
water at the face. 

To simplify the installation and elim- 
inate duplication of equipment to supply 
air for cleaning, 
one installation employs the drying air 
for cleaning as well. In this installation, 
a heat exchanger is employed to avoid 
passing the products of 
through the cloth dust separator 

The majority of the air cleaners in- 
stalled today operate on coal % in or 
less in size, though larger coal is treated 
From the standpoint of the drying prob- 
lem, washed coal over about % or % in 
sufficiently for ac- 


drying and also for 


combustion 


may be dewatered 
ceptance without special equipment—at 
least in many instances—which is in part 
the reasoning leading to the installation 
of combination wet and dry plants. And 
if mine conditions or practice 
make drying of fines desirable, it may be 
accomplished to the advantage of the 
air-cleaning process by predrying as pre- 


mining 


viously noted. Normally, 2 to 2%% sur- 
face moisture in %- or %“%-in coal is 
about ideal 

Most air cleaners now installed are 


three-product machines, and thus nor- 
mally 1 middlings product for 
goal in this middlings 
production and retreatment is maximum 
efficiency in minimum 
loss of coal values. Dedusting to remove 
up to 50% or more of the fines 
48M—adds 


cleaning efficiency 


provide 
retreatment. The 


separation w ith 


usually 


significantly to normal air- 


Dust Collection 


Every should be 
provided with an adequate and efficient 


air-cleaning plant 


dust-collecting system—not only for bet- 
ter operation but to prevent the emission 
of large volumes of dust into the air 
Equipment for dust collection includes 
the following: 

1. Large expansion 
which the dust-laden air is 
permit settlement 


chambers into 
routed to 
However, such cham- 
bers can trap only the larger particles 
Smaller baffled employed 
however, for scalping ahead of other 


units are 
equipment such as cloth collectors 

2. Cyclone collectors. These 
ugal units are a popular means of re- 
moving dust from air. Since single units 
handling large volumes are less efficient 
because of reduced air velocity, multiple 
and tandem units are offered, raising 
separation from, say, 85 to 95%, up to 
8% 

3. Turbo-centrifugal collectors. Turbo- 


centrif- 
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type units, usually termed “clones,” offer 
the advantage of smaller size as a general 
rule. Like the standard cyclones, they are 
relatively inexpensive to buy, are easy to 
operate and are low-maintenance units 

Even at 98% separating efficiency, the 
quantity of very fine dust that can still 
escape to the atmosphere can run up to 
several tons per day. To trap the most 
of this remaining fine dust, cloth or bag- 
type and wet-type collectors are employ- 


ed 


CLOTH COLLECTORS — Of the 
cloth-type collectors, the bag type was 
one of the first to be installed at coal- 
cleaning plants, normally with a shaking 
device to remove the accumulated dust. 
A more recent development is the cloth- 
screen collector, which provides larger 
capacity per unit of space occupied, is 
easier to inspect and maintain, and is 
provided with an improved cloth-shak- 
ing device. To prevent interruptions 
while the dust is being shaken off the 
units, dual-unit, or continuous cloth col- 


lectors may be installed, the air being 
directed alternately from one to the 
other 


Exhaust operation of dry-type equip- 
ment keeps the dust within the ducts 
and equipment in case there are leaks 
Acid, abrasion and the like are factors 
to be considered 


WET COLLECTORS—Wet-type col- 
lectors include the tumbler; a combina- 
tion of turbo-centrifugal unit and water 
sprays; and the hydrostatic. All have th 
advantage of high capacity in relatively, 
small space, in addition to a high sepa- 
rating efficiency as a result of the use 
of water, particularly in the tumbler and 
hydrostatic units, where the dust-laden 
air is passed through a water bath. Both 
units have no moving parts 

A new unit in the form of a cylinder 
comprises a screen 
turning vanes 


wet-impingement 
chambers in the walls to 
and particles 
thrown out by centrifugal force, straight- 
ening vanes and an exhaust fan. One- 
tenth to one-twentieth the size with high 
efficiency 


receive the air water 


among the claimed advan- 


tages 


Retreatment 


PURPOSE: Increase the ability of 
the washer to do a sharp separating 
job by relieving it of part of the load. 
particularly where the percentage of 
near-gravity material is high and con- 
sequently the cleaning problem is 
more difficult. 


Steps in the retreatment of coarse coal 
follows, starting with a product 


ire as 


from the primary washer draw or a spe- 
cial middlings draw 


1. Preliminary screening of the prod- 
uct at 2 in or other limit. 

2. Crushing of the oversize to the 
screening limit to release the impurities 

3. Recirculation of the crushed prod- 
washer or to a separate r 
Separate 
units are employed where 
handle primary cleaning or where 
the recirculated product 


uct to the 


treatment retreatment 


unit 
several units 


even 


after crushing 
conside rable 


contains material « lose t 


the washing gravity 

With the smaller sizes, particularly 
less than, say about % in 
ing is often less effective 


releasing the coal values, the entire draw 


where < rush- 


as a means of 


product may be recirculated or retreated 
in a separate unit. This is particularly 
true in aircleaning coal under approxi 
mately % in 

The value of this me thod of enhancing 
cleaning efficiency reducing coal 
loss is evidenced by the 
of separators designed to produce three 
products: clean coal, middlings and 
This has been particularly evi- 


f the heavy-media type 


and 


increasing use 


refuse 
dent in cleaners « 


Salvage 


PURPOSES: 

Reclamation of coal that otherwise 
would be lost because it never gets to 
the preparation plant, or because the 
preparation system is set up to reject 
it without an opportunity to get it 
back. 

Recovery of coal from primary 
washer rejects left in because of a 
desire to get sharper separation or 
because of washer overloading result- 
ing from a change in coal and refuse 
character or the need for more ton- 
nage. 

Examples of salvange operations in- 
clude the following 

1. Crushing and washing of pickings, 
either in regular or special units to save 
coal values 

2. Picking out, crushing and loading 
separately for steam coal a bony product 
that might otherwise go to refuse. 

3. Processing of roof brushings, track 
cleanings and the like to recover a regu 
lar or a steam-coal product. Normally 
the production of such material should 
be sizable to warrant separate facilities 

Recovery from primary washer reject 
also, as a rule, preliminarn 
screening to take out fines and crushing 
to release interbedded material, although 
the reject may be treated as it comes 
from the primary units. The latter. how- 
ever, usually is less efficient and does 
as good a recovery 


involves 


not dive 
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Clean-Coal Sizing 


PURPOSE: Separation of the prod- 
other 


final or semi-final 


uct of cleaning or processing 
operations into the 
size group for loading, or for loading 


plus additional treatment of a certain 


size fraction, discussed in later sec- 
tions of this Guidebook. 
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ter lengthened 

Small-opening punched plate must b« 
elatively thin, both to facilitate the 
punching operation and because exces 
sive thickness aS pre’ slv noted af 
tect screening efficiency. Cons« ] 1entl, 


idditional support is requ 
Bars under the plates 


the preferred method. An 


ig and wear 


the Perister-tre ad screen—a stepped-type 
it in which the risers provide the 
+ 


ra support while the screening is 
inv mn the tre rds 


Bars or other suy 


s also are installed under the cloth 


vibr iting screens 


SPECIAL 


I le yngated 


SCREEN OPENINGS 


frequently are 


employed instead of round or 


openings 


square 


Treasec 


\ y tine g Als are , atl 
ft) reduced 


reen capacity, (2 blinding 
breakage with friable coals 


However, replacing conventional screens 














th long-opening units, with no change 
the effective width of opening, nor- 
lly increase the size t the throug! 
4 special form of screen is the ij 
. y with a greater width at 
ver end of each openil It pre 
, 7 +e . > CC er ? ) 
the with the pe f opening, nor 
. results in an increase in capacity 
f t ble or more. At some plant 
[ i r mor 
haracterist has resulted in is 
t f li ret t fiset a cx 
. : 
ti £ chron erload. Incidentally 
verloading severely affects screening 
. . ] 
ficiency. For uximum accuracy, feed 
3 1 led 
r w other devices should be provicec 
nsure uniformity in rate of feed t 
, f « gated ' id I 
bring the fact i separatic 
hape : as lt ze (omse 
y, the products are quite different 
aracter wit! iderably more 
ts in the underpr t with the elo 
. peiliz ‘ 
Blinding—Cause and 
Elimination 
Blinding i ret g rs wit! 
zes but part 4 ying 
st affects efiicien with the 
er material. Blinding reftects the 
the percentage of particies near 
the size tf the screet I g and es 
pe uliv, as | . | ce eases 
face moisture 
Additional factors tending to increase 
ding incl er g and the 
esence f « und shale d. As a 
h rule : rface sture 1 6 
result i plete or nearly com 
ete [ g at separations of % Im OF 
er. At 2 r les ttle or no blin 
Aside fr blinding isture alse 
t crease the inaccuracy of 
reening by causing small particles t 
tick to larger pieces. Where washing 
is done, one of the tions of sprays 
} ing , ; id t 
classifying screens, in addition to 
pening up and agitating the bed to 


fine $s 


through the 


facilitate separation, is washing the 
fF the 
screen 

The building ul 
und pat ked fine 


large pieces and 


of a film of moisture 
is he ld to be 


material 


the major cause of blinding in fine-coal 
screening. Time is a second major factor 
Rust and corrosion with plain steel als 
especially after the screen has been idle 


najor blinding difficulties 


is rapidly growing 
blinding of 
Other methods applying te 
loth, plat r both, include 


is a means of preventing 





1. Alloy metals which resist wetting 
ind film buildup 

2. Use of plate, wire and cloth im- 
pervious to or less subject to rusting and 
corrosion 

3. Use of large openings, though this 


risk of 


through product 


brings in the throwing 


into the 


more 
Oversize 
4. More screen area or a lower feed- 


te with higher moisture 


More fundamental, perhaps, are mix 


blending to achieve uniform 


surface moisture or predrying of 


moist 


or wet material 


SCREEN HEATING 


electrically is a 


Heating cloth 
common means of pre 
Most 
offer designs applicable to 


venting blinding screen manufac- 
turers now 
practically all types of screens. In addi- 
t eliminating blinding and its at 
nt effects 
ncreasing 


offers 


Increased 


including the necessity 


screen opening he iting 


two other adv antages 

screen output 
r more 

2. Longer screen life—up to 4 

instances. Also 


have found th 


times in some sore 


t they in 


: 
maller wire and 


methods 


Heating, however, li 


, , 
of preventing blinding, will not prevent 


wedging f near-size particles im the 
: 


cloth nor 
hed on ti 


rec 


ogging when the depth of the 


e screen is greater 
| 


mended practice 


Degradation Removal 
f small pi 
processing 


un take 


the peratior 


_ 
piace 
Is done 


IMmmed 


ucing boom 
eparate sect 


shaker or 


bo m 


Dewatering, Drying 


PURPOSES: 
1. Reduction of moisture in the 
final product and enhancing the bene- 
fit to the consumer, particularly in the 
industrial Btu 


ht cost, or bet- 


category, by raising 
content, reducing fr 
ter fitting the coal for such uses as 
the production of metallurgical coke. 
diffi- 


2. Elimination of 


culties. 


freezing 


3. Preparing the coal, by such 
methods as predrying, for added effi- 
ciency in screening, air cleaning and 
the like, while at the same time secur- 
ing Benefits 1 and 2. 

Because the which 


moisture in 


surface area on 


collect increases rapidly 
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with reduction in size, dewatering pre- 


sents a greater problem with fines. As 


a rough rule, natural drainage will - 


duce the moisture above 


and perhaps down to % in to a 


will be 


very 


pomt 
littl or no freezing 
How 


to reduce the 


where there 


except in severe climates 

desirable 

still further for the 
start of this section 


in the 


ever, it may be 
reasons set 


Below 
other 


nosture 
out at the 


absence t SOT 


treatment, freeze prevention re 


dewate ring mk thods and 


specif 


equipment 


Natural Drainage 


Equipment employed in dewatering 


natural includes hoppers 


drainage 
and bins; inclined and horizontal convey- 
ors with screens in the bottom; perforated 
bucket elevators; and 
flumes from 


tact widely 


fixed screens. Fix 
1 scTeerTs In washers tc 
classifying screens, in 


used for unl ding 


water 


special types of wnits 


abr vad The 


eloped for 


. ' 
launder 
anthracite 
gh partitions 

r launder 
foot. Screet 
compartments 


bottom to re 


fines is 
nt, resulting ir 
, 


On 


Also, the 


United States for 


f minus 


sizes are inv und freezing is a 
siderat blem 

difficult natural 
coal i lig and 
face 


iC hic ved WwW itl 


becomes " 
drainage 


28M to 


being 


wever 
sur- 
moitures 18 


flotat‘or 


Mechanical Dewatering 
Omitting such 

und =the 

Guidebook ' nical dewaterir 

res and var. 


} 


latter including 


done by 
forms f 
high-frequency ically actuated vi 
brating type ll, the dewatering 


process 5 reens normally 


rough product 


ise are a 
Also, the 


de pending on size, 


loaded 


other means 


which must be wet, 


w treated by 
overproduct, and 


other factors, may be further processed 


in other types of equipment 

SHAKER SCREENS Conventional 
shakers of course accomplish dewatering 
but when dewatering is the specific goal 
the tendency is to go to special screens, 
usually flexible-board-hung or supported 
400 


ind ope rated at speeds f 150 to 


rpm, with short throws of around 1 in 
Anthracite both 


and sizing tend to operate at m arly con 


shake rs tor de watering 


ventional speed and stroke Sut with only 


’ ’ 
inclination, usually % in per 


dewatering only, the 


400 rpm and the 


sy ed 


200 to 


i” im 


anthracite 


en dewaterir 


" 


VIBRATING SCREENS—W hen 


“ n theiy fot ne 


s but the $- 
Special atten- 
iTTOW eT ug! 


maintain i ll time 
quired. Dams 
discharge end 
through longer re 
the screen However 
be high enough to res: 
thickness 

The bulk of 
I oved on the 
for best results, and a bed 
thickness should be forme d 
as possible to prevent excess've 


the fine ] 


sizes. Unkle 


first ] the 
} 


scTeet 


ursite 


ding of 
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FACTORS AFFECTING CENTRIF 
UGAI RESULTS f AUTOMATIC FEED CONTRCI 





CENTRIFUGAL SCREENS Thickening and Desliming 


CENTRIFUGAL DRIERS 
FILTERS 
THICKENING 


transporting ta 


2. Vertica umts without transporting 


taciiities 


FINAL MOISTURES 


3. Horizontal solid-bow!l type 


Introducing the coal evenly 


Clearance 


l Drag tank . 
Use of rubber skirts inst: f ting k-typx t factor 60M 
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2. Settling tanks a 

lones used to clarify and ver coal 
in addition by YS of the 
minus 200M, which is impounded, the 
system's solids content is kept constant 

3. Silt from tables and flotation equip- 
ment, at a rate of 102 tph in 1,440 
of v to eight 14-in cyclones; 
thickened cyclone underflow (101 tph 


to three 


ble < ding 


a | 


makimnum in 1) gpm 


| centrifuges (Coal 
Desliming 
e flowsheet 
cleaning its 
4. Fine coal (% x 0 
settling tank underflow to 
back to wash box 
and effluent from top of tank to settl 
ond Coal Age June, 1955, p 65 
5. Thickening prior to filtering at an 
a battery of 


with centril 


gal drver verflow 


other plant is handled by 
three 20-in cyclones in series with eight 
14-in Coal Age 
1955, cyclones remove ap 
proximately 2 28M feed 


handle 1,500 


cyclones December 


Pp 70 The 
150M 


ippr 


from 
ximately gpm 


tlet 


and 
with a pressure of 35 psi on the ou 
of the 14-in The 14x)50M 


cyclone product than goes to two top 


‘ 
t 


side units 


feed-reservoir filters reducing moisture 
approximately 18%. Cake is stored in a 


} 


special tub-shaped bin equipped with 


hot- 


shaped so that when 


boom-type scr onveyor 


tom of the bin 
the conveyor is lowered onto it the fines 
Other dry- 


imc lude 5 


ompletely 
ing equipment in the plant 
centrifuges for %sx0 and thermal equip- 


and filter 


the moisture to 


nay be removed 


ment handling both centrifuge 
products, reducing 


proximately 3% Feed moisture 


proximately 9% 
6. Cyclone underflows flocculated 
delivered t thickener; thickener 01 

flow to raw-c¢ il shaker r pond; 

fiow to filter; thickener also 
celves product of filtrate 
4ge. October. 1957 Pp 
sheet “W iter Handling” 


refuse 

pumps 

aed ? 

i6: see aiso fx w- 
, 

with sectior 


DESLIMING—Removal of very fine 
material prior to further drying 

first in the fine-coal 
processing cycle, or directly before the 


said 


may be 


done is the step 


material to dried goes into 


limes, as an ex- 


flotation 


Removing clay 
ahead of froth 
reagent consumption low 

Desliming be fore 
plant is done in tw 


drier 
ample keeps 
processing at om 
new bowl-type 
desilters. The 
100M, 
minus 200M. The 
table plant, which is followed by 
solid-bow! centrifugal filters, with 
Filter effluent is returned 
iit (Coal Age 
final de 


lesilters overflow minus 


upproximately 80% of whi 


coal then goes to 


a fifth 
is a Spare t 
the clarified-water cir 
September, 1956, p 78 The 


by thermal driers reducing moisture t 


approxin ate ly ; 
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watering step at this plant is performed 


the 
larification 
flocculation (J. M 


1956). The 


: iis iy 
miteld, AIME 
14M Clea Udi I 


vith the minus 14M being pum 


rua;©y 
screened at 


14M 


w then is deslimed i 
Underfiow from both is 
-feed drum unit and loaded with 
mal. Effluent fr 
hiter 
with minus 25M 


e fltrat 


incre 
improve clarity of ove 
water. The thickener underflow goes 
ibmerged disk filter whose purpos« 


permit withdrawal of the under- 


with a fairly solids content 
ut influencing t peration of the 
disk unit. This b] 


final filter aDic 
maintain a relatively 


thick, cake 

isposed ot t h pal refuse 
bleed, 

he 

as dressing water. It is clear, facil- 

itating of table 

At another recent plant Coal Age, 
September 1957, 


of centrifuges i d a 


»bservance operation 


screen 
setting tank 


the tank 


horizontal vibrator with %-min 


PROCESSING—Ex- 


WARM-WATER 
t plants in 


number of 
efficiency of mechanical 


ence at : 
ates that the 


ewatering by screens, centrifuges. etc., 


higher in summer when the water 


perature ji p. In other words, the 

shake or spin off. Ad- 
n of this fact at ome pl ant 
Age December 


dust is removed from the 


S eask 


1955, p 70 

drier 
cyclom 
neal tr 
of the 
atmosphere. Four 


rmal driers each exhaust 50,000 cfr 


by a combination of 


ors, and water sprays are 


lown the speed and volume 


exhaust t the 
t 200 to 250 F. The exhaust carries 
with it 14Mx0. Two cyclones are pri 
vided for each of the four 
hausts, after which the gases go to a 
crete duct leading to 

in the 
gas temperature fron 
lown to 110 F 


ts temperature 


drie r ex 
a silo chimney 
concrete duct reduce 
ximately 180 

water 
about 45 


washing 


raised 
returned to the fin -coal 
raising its temperature by up to 
washing 


facili 


arenth 


winter This 


resulting warmer coal 


anical dewaterir 


surface tens 


Heat Drying 
Heat drying 


et irface 


03 consistently 


finer sizes 


DRIER TYPES 


ised in coal mining are 


lypes 


l. Rotary, with eith« 
r an 
inside 
Reciprocating 
us the urrying medium In 
; 


$s] silled down thr 


screen, 


, 
songer 


} 


esiCgn 


feature, co is carried 

pans, or louvres 

works 

size ranges from “% or % 
4. Conveyor or carrier, 

ed througl 

on a perforated 

helt 

of drying 


gas fc ws 


edly while it 


wire-mesh One 


downdraft 
5. Suspension, also known as 
in which the introduced 
Thes 
1 4 


n 2 


coal is 


upw ard-flowing gas strean 
} 


are widely 


usec yn : 
t 10M r less. One 
the stack gas t the 


content 


sometimes down 
recycles part of 
furnace to kee Pp down oxvgen 
atmosphere in 


f the 
f 


recirculated I 


und maintain an inert 


the drier. In a second type, part 


dried product can be 
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10. All dryers, nveyors and €] wtl : er in U it is 
i , nd ' f lor i anthracite 


t-pro iW ‘ 
} “ 


Fluidized-bed 
ed in « rector ine fuid state. Crushing 


PURPOSE: Conversion of un- 
wanted or slow-moving natural coars« 
sizes into «maller sizes desired by the 
market. as distinguished from crush 


ing for process purposes. 


DUST SUPPRESSION 


“A 


Mixing and 
Blending 


PURPOSES 
1. In blending. to achieve a high 
degree of uniformity of ash, sulphur 
and other constituents in the finished 
DRYER SAFETY toe uated Na aE io masuaiie 6 7 product. Blending is done mostly 
an ' ; SBM for ps wee 1. ' = ' where metallurgical coal is involved 
hat ; vhs to a ry : Jen me and is accomplished largely at the 
— . —* | Fe raw-coal end. However. some metal- 
lurgical plants also blend the cleaned 
Good housekeeping ecially when the prod x product a second time before loading. 
= a 2. In mixing, to provide sizes bet 


~ 


ter tailored to the needs of the con 


sumer. 


Automatic controls 
FINES LIMITATION—A 


i rTuy 
3. Moisture content 


tor 


4. Temperature charts 


\ 


5. Controls. 


6. Equipment 


7. Serubbers and collectors 1 be 


| beyond the cyclones to prevent Rescreening 


ction and fire PURPOSE: Production of addi- 


Adequate fire-prote 
ting equipment be ntai ! tional and sometimes special sizes 
the drying plant not normally provided by the regular itz in the mix. Thi nay be 
9. Long Ducts, and secially ri sizing equipment. ijusted Sy ad ga ypenings, but 
than speci a] 


shle-sneed 


s if 
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Dustproofing rae Pies Pras nen se Mat es 2 8 
i t reducing 
PURPOSE: Preventing the emis- 
sion of objectionable volumes of air- 
borne dust at the point of consump- 
tion by making dust and breaks 
resulting from handling and storing 


stick to the larger pieces. 


hl 


| 
TMi 


Freezeproofing 


] 
uCiuIn 


PURPOSE: Elimination of the la 
bor trouble and adverse consumer 
reaction involved in the freezing of 


moist or wet coal in severe weather. 


LOW-LEVEI 


wit 


QUANTITY AND TYPE 


lal ecessaryv t 


CAR HANDLING 


M 


ay 


having a 


APPLICATION 


Loading 


PURPOSE: 
final product into car, truck or barge 
with a minimum of degradation and 


the lowest cost. 
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switches ¢ trol ur ¢ ent. trans . r ’ — ; wher > Surface water fr ke [ 








tr reser 





and iniform ding wit! * thy itten- ; ¢ tr the , ‘ al the ele ‘ ; tc} rtace rul tt 





‘ 7, 





in operator g t ul nveyor belt un be 3. Mine water, 






Clean-Coal Storage . = . TREATMENT — Water ft dex 





Floating-barge type 
i ’ are I \ . thy ther 






ranges nm ft SEVET retr , te ’ 


The tripper-conveyor type, 






SSCS SES Ces Seee 0) Wace DEGRADATION REMOVAL —S Handling Wash Water 


: . . { S ~ 








Water Handling 













handling 


PURPOSE: 


to keep cost down and meet stream- 


Economical 







pollution regulations. 









1. Fresh-water supply treatin try to keep it , : 
2. Clarification ( freq 
3. Final disposal wher tive wa 1g 


Barge Loading 





Barge-] ling th § ‘ = 





? ‘ 





t m be seen that fres water A rf { sing weve! t is 
l. A simple dock f " h trucks . . ; ‘ . : . . 
: : - in 2 » fenct mast of thx 
» ly * — * ‘ " ust pa i 












| nt t NT f : } 
tor nclit ur-water ations w be t : and re 
: ‘ , t. t ‘ S s buildup and 
2. The stationary chute type, whic! aad : - , f + who 
ple and low priced and works well  @PPlications. In an average plant, under a Se ey . 

i well bee only 96 te TE oo , ' : 
banks are steer . . THE WHY OF BLEEDING—Closir 
3. Elevating-boom type, with barges - ' " ™ il rcuit iy either b possible or 
a al ' that ae : : 


hack and fort! 


Deep wells 
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FLOCCUL ATING 














FINE - COAL | cet . 
| REFUSE BELT 


TWICKEWER 





| ‘ COAL FILTER bid 


Ciess-ficoton et 30 microns 
Agoreciovie + 3SO-m-cron 
moterial @ overflow 

| - ! C) +30-micron moterc! @moved 
cyc ones 








vaCuuMl 
FILTER 





CLEAR WATER 
TO PLAST 





OVERFLOW CEWERA LY 
-28 10-488 
SOLIDS 


GRAVITAT /OMAL 
CLASSIFIER Of 
_THCRERER 


OVERFLOW TO RECIRCULATION 
LACOONS - CEWERA 


08 SLUDCE 
L | 200 SOLID 


DAPwRAGM 





FILTRATE 10 
RECIRCULATION RLENOED © 
COARSER COAL 











SOLIDS 


REMOVAL from wash water by 


filtration, with variations to meet varying conditions 


VACUUM FILTRATION with gravity 


ror pre liminary classification of the fe ed to the unit 


lassifiers or thickeners 





flocculation and 





OVERFLOW CENERALLT 
-\00 8 


OVERFLOW CEMERALLT 
SOLI0S 
3 CYCLONES 


OVERFLOW TO 
RECIRCULATION Of 





S.UOCE ( ACOO8. 
CEMERALLY -200 
@ SOLIDS 





Ly ORAWITATIONAL 
CLASSIFIER 





FILTRATE TO 
RECIRCULATION 





THICREMED 
UME RF LOW 


OVERFLOWS CESERALLY 
-28 1 -48 © SOLIDS 


—— a gC 


Cu AT IOS 





FuTeR 








J 
DiAPwRACM 
Powe 








VACUUM FILTRATION with cyclones for preliminary 


sification of feed 


quantity of makeup water 
added without bleeding is 


gland-water 


plant, the 

that can be 
nil. Thus, 
ments, if included in the water circuit, 
bleed under circum- 
circuits, have 
An example is 


even require- 


can force some 


stances. Some however, 
been closed successfully 
summarized in the discussion of deslim- 
the “Washing” section of this 
Preparation Guidebook 
Practice and field 
result in bleeding of some to consider- 
able quantities of wash water. It may, 
as an example, contain large quantities 
fines that 
And under some con- 
fe ed 
for 


not re- 


ing im 


custom also may 


of high-impurity would be 


difficult to clean 
ditions, it may be necessary to 


fresh 


Services, 


*XCESS water into the system 


essential even if it is 
‘ lean ‘ oal and 


might be in 


quired to rinse off 


improve appearance as it 
some instances 
Also, complete closing in the sense of 
escape of either 
water may become impossible if certain 
desirable in the 
process —for example, de- 
sliming at 325M. The slimes must go 
somewhere and it is not always practi- 
cable to prepare them so they can be 
put in with the clean coal or the refuse 
Since bleed therefore becomes neces- 


allowing no coal or 


steps are considered 


preparation 


144 


sary in the majority of instances, the 


becomes necessary. 


include 


sludge pond also 


Examples of its use 
100M 
settle- 


reclamation by 


l. Effluent 
flow ed to 


ment 


containing minus 


7-acre pond for solids 
subsequent 
and flotation 
for plant 
supply is not always sufficient 


2. Settling pond used to clarify waste 


and to 


and 


dredge clear water re- 


turned use because natural 


water reclamation 
antipollution regulations; 


clarified in 125-ft 


witer for 
conform to 
recirculating water 
thickener 

3. Preliminary clarification with sett!- 
ing tanks and large and small cyclones 
primarily for coal recovery; some 
98% of the minus 200M material bled 


off to pond to keep solids content of the 


dome 


constant 
4. Vibrating screens followed by 
settling pond prevents clay buildup and 
plant to 
pollution regulations 
5. Settling ponds used to keep solids 
content of circulating water under 15% 
cyclones and 
achieved by 
solids buildup 


content of 


system 


enables comply with anti- 


at plant using thickener 
filters. This is 
bleeding system when 
it. Average solids 
water is 17 to 20% 


vacuum 


requires 


bleed 


VACUUM FILTRATION with gravity thickeners and cy 


for preliminary classification 


lones 


feed before filtration 


f the 


- , 
gUa@I 


SOLIDS REDUCTION—Th« 


this operation, in contrast to fairly cor 
ple te 


thons 


removal to meet pollution regula 


for example, is keeping the solids 
ontent of recirculated water to a reas 
able figure: not to 20 
The old-reliable 


settling 


oveT say. 15 


] 


conical OT drag-conve yor 


tanks are standard equipment 


units for this purpose 


} 


Examples of how ige ponds 


summarized 


be used for this purpose are 
Other systems 
following 


examples in the “De 


in the preceding section 


and equipment include the 


example (see als« 
watering’ section 
Settling tanks to accor if isl 
of coal, with overflow 
large nd sm i cy 
verflow 


recovery 
batteries 
Small cyclone returned to sys 
but part containing 98% 
200M is bled off to keep solids 
of system down to 10%. Underflow fron 
both t disk filter for 


heat drying 


tem mim 


onten! 
cyclones goes 
solids recovery prior t 
FLOCCULATION — Where natural 
settlement is depended upon for remov- 
results reflect 
the size of the material, the 
vided for settlement 
which disturbance can be 
culation of the material 


ing solids from wash water 
time pri 
and the degree tc 
Floc 


settle 


reduc ed 


promotes 
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f SONGS may + 


SOLIDS REMOVAL — Con 


cr (2 nforn 


ns. Where 


1 
‘ tior ; 
Stauavuon oOrai 


res ilts Where 








Ce 





BS TPH(246GPM)ZKOCC FROM TABLES 


18 TPH, § MME 0 





— 








a2 TPH gXx0 CC 





——— 


__ TO DRYING PLANT 








AR 
COMPRESSOR 


a 
4 
— 
A 
+ 
« 
i 
~ 
= 





© aS any ther 
r refuse. Variation 
here the fine-coal 
ity classifier eff« 


Variation 


: 


WATER-CLARIFICATION CIRCUIT at on yperty involves 


f cyclones, thickener entrifu nad acuum filters 


shakers or to overflow 
1g completes the job (Coal 

O 7 

I ¥f minus 100M 

irculating water is prevented in WATER CIRCULATION — Head 
1-cis ration < th instances tanks with automatically controlled 
filtration, or wh he large slin 3. Thickeners and cyclones for pre- pumps provide a uniform head on wash- 
fraction is ble t ludge nd. Th liminary concentration. Better filter oper- ing equipment, with consequent increase 
three systems involve ition is one of the advantages in the efficiency of separation, particu- 


DY 


1. Cyclone classifiers in conjunction How filters are used in a circuit also larly with jigs 
with gravity classifier or thickener deliv- ncluding dewatering screens, thickener Handling of casual and spillage 
ring thickened underflow for filtratior with flocculation, and cyclones is shown water is simplified by proper design of 


2. Cyclone classifiers in conjunction in another illustration. The system func- the basement floor, which should be 
with filters. The two-stage system show: ‘ on “x0 and the final products are equipped with drains leading either to 
y | I 1 (1) whet lid | coal, refuse and clear water to the pond or to a _ recirculating-water 


by emr ed 
ay og | ‘ 
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Sludge Recovery 


PURPOSES: 


1. Water clarification. 


2. Recovery of saleable material. 
Norma water clarification and the 
overy of fine coal go hand in hand, 
though if clarification only is the goal 
the material may only be routed to the 
efuse bank, particularly if it is refuse 
fact However the percentage ot 
iterial finer than, say, 10 or 25M, 
ay be substantial at many plants and 
xy warrant recovery for its own sake, 
specially if it can ‘x shipped without 
further processing. Even where process- 
ing is required, the quantity and char- 


ter of the fines may warrant a 


substantial investment, particularly if 


larification also is required or is desir- 


il | for iny reason 
sludge 


preced- 


recovering 


The equipment for 


from wash water, as noted in the 


ing section, includes: s ttling cones and 


tanks und thickeners und filters, along 
with hydraulic and nonhydraulic classi 
fiers and cyclones. Cleaning equipment 


includes flotation units and special fine- 


il washers, followed by normal de- 


watering and drying 


The preceding envisions recovery of 


the sludge as it is produced in the 
plant. Another form is recovery from 
old silt or sludge ponds or banks. Re 

overy equipment includes nventional 
shovels and also floating dredges. At 
some installations, the final step consists 
of drying. A modification, where the 


nature of the material warrants, is cen 
trifuging to throw out the fine impurities 
and then heat Where cleaning 


is considered desirabk : 


drying 
number of 
large plants have been built for froth 
flotation 


Refuse Di 


PURPOSE: Final disposition of the 
and so 


sposal 





refuse at a minimum cost 
that it 


to neighbors. 


will not result in a nuisance 


truck has taken 


refuse -disposal job in 


The dump over a 


large part of the 


the coal industry today. Its advocates 
te low cost and maximum flexibility 
esp illy where it does not have to 
urmount too-heavy grades. The aerial! 


lends itself not only to disposal 
in what might be called normal territory 
but also to taking refuse across hills 
valleys and the like 


into neighboring 


The sick dumping or revolving larry, in 
iddition to 
used to build out from hilltops or hill- 


belt 


ordinary situations, also is 
bins fed Sy 
and the like. 
Pumping of refuse is growing 
of the 


sides from conveyors, 
tramways 
though 
the question of taking care water 
to prevent stream pollution comes in. In 


instances, it has been possible to 


SOTIM 
pump into old mines or worked-out 
sections. The pumps will handle rather 


pieces but normally pumping re- 


large 


quires crushing to a top size of 2 or 3 


in. Usually top size is held to not over 


“% or 1 in by prescreening or crushing, 


| 


keeping down line velocity and cost 


Even where pumping is not involved, 
nomical to crush 


TUK k is 


crushers 


it may be ex particu- 


larly where large in aIved Jaw 
may be indicated 


Benefits of 


easierT handling, 


or gyratory 
under such circumstances 


lic 


crushing nc ice a more- 


compact | ile and greater ease in main- 
taining a running surface where trucks 
are used 

Where refuse output is large, and 
especially where trucks and similar 
equipment ire employed a bulldozer 


for spreading and 


ff 


compacting may pay 


Prevention of 


FIRE PREVENTION 











fir ng t refuse dumps has been the 
subject of considerable research in recent 
vears uncl=sthe spre ad of automotive 
hau we has m ace possibk new und 
effective nethods tt ling I 
und ealing refus t practi ally 
inate firing. One ethod of layering 
pac : und sealing against air is 
described in Coal Age, Ji 1951, p 
il. Devel pment if the method also was 
) companied bs steps to ext nguish an 
Id fire by stepping, trenching and filling 
and veri! with earth as onditions 


Power 


FURPOSE: 
with 


and 
of main- 


Adequate capacity 
voltage a minimum 


tenance. 


VOLTAGE A 
most of the 


tion plants is 440 


stationary motors in prepara 


leaving in most in 


stances only the question of whether 

300 V should be used for certain large 
units, such as pumps, crushers and the 
like. A rough rule is that motors of 100 


hp and larger should be 2,300 


LOCATION 
oil-filled 
outdoor service 


Out- 
transformer 


Pack- 


trans- 


TRANSFORMER 
wed suwstations with 
tilable for 


units for indoor 


formers are a\ 
with nonflammabk 
side is the place for the 
station if the 
10,000 and the 


highline voltage is over 


reduction to 440 is made 











in one step If the supply voltage is less 
than 10,000, the packaged indoor sub- 


station with nonflammable transformer> 


is the generai choice, prim ipally becaus 


it can be pl wed closer to the center of 


the load 


CONTROLS-—Starters grouped in fa 


tury-assembled control cabinets are now 


standard for preparation plants. One 
central cabinet is satisfactory for a small 
but a 


cabinets at several locations to keep t 


plant may require 


he 


plant, large 


motors reasonably close to the starters 


Draw-type starters which can be pulled 


ming 


out for quick replacement ire < 


and more into 


more favor 

Dust is one of the major problems in 
location and operation of starting equip- 
ment. The best solution seems to be on 


or as few control rooms as possibk made 
fitted with lowers 


—_ 
t maintain a silgli positive 


fairly airtight and 


pressure 


inside the rooms. Air forced into the 


rooms should be filtered 


induction-motor 


produc es 


CAPACITORS—The« 


load of the preparation plant 


1 low power factor, which adds to the 
bill and heats conductors and motors 
Capacitors should be installed in the 
plant to bring the lagging power tactor 
p to unity. Theoretically, an appro 
priate capacitor should be placed at 
ich motor. However, practical limita 
tions of cost, space and maintenance gen 
erally make it advisable t group the 
upacitors the control ro 
>. 

Maintenance 

PURPOSE: Efficient plant opera- 


tion with no or a minimum of inter- 
ruptions. A collateral goal is conduct 
of maintenance with 2 minimum cost 
for labor and materials. 


Maintenance is necessary because of 


and inevitable in 


tion, and the 


corrosion 
effects of tie 


opera- 
elements 


for example 


1. Rusting of the exterior and interior 
including structural members and equip 
ment, as a result of rain, snow and 
water 


2. Corrosion from acid water and, on 


from the off by 
burning refuse dumps 

3. The effects of heat and gases in 
volved in heat drying 

4. Wear from the 
und rock 

5. Lack of 
and other abuse 


and the like 


occasion, gases given 


of coal 


h indling 


lubrication, overloading 


faulty electrical service 


Maintenance Factors 
All wear 


course, be eliminated. Use of the proper 


and corrosion, cannot, of 
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Quality Control » ee ue af eee 





factor > eset PURPOSES gh t 
1. Attainment of the desired prep- 


aration standards with a minimum 


1. Location of heavy equipment of deviations and a maximum of effi- | g the pr 
ciency. | p! i 
. 2. Securing data on the quality of . : 
> 
shipments for possible use in adjust- I 
sect : ing complaints and as a final check | na I 
on preparation performance. . a . 
2. Bracing. ste weight balancing 
and damping tiff : 
, ‘ ‘ l TEST PROCEDURI > : 
. . " ‘ er ‘ I 
‘ ‘ . ‘ : noat , ‘ : 
} Use of protected steel 
7 . b ’ > 
4. Protective coatings and paints b 
5. Neutralization of acid water 
’ » 
6. Use of corrosion- and abrasior 
resisting materials . 
4 
7 { se ot lis nes t resmt wear 
SAMPLING i 
4 \ t 
4 S 
S. Use of totalls enclosed splash proof i SIZING ( ONTROI > 
and other special motors t t : ' en : 
. 
h I \ 
9. Good lubrication t 
RECORDS-—1 type of 1 rds kept 
( ‘ _ ’ ‘ 
‘ . = ‘ . . : ” , ¥ ? o 1 
e , +} ’ 
10. Regular inspection and cleaning : 
, . " , . f ’ ; k ’ 
k ' ‘ , ther 
‘ ‘ — 
. ‘ ‘ Ml t ting 
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Rather than emphasizing what any 3) trucks, tractors, graders, et He 


yww- ever, the basic principle is assignment 
I i = . 


g£ ay — A A _ in -_ 





5 








The Maintenance Guidebook 


p 148 THE NECESSITY of having an effe< 


Organization and Manning 
tive maintenance program has become 


Responsibility . . . Work sequence 
more and more apparent as machines 


Reports and Records p 151 continue to assume more of the produc . 
Daily delay or operating records .. . Work-needed reports . . . tion load, as greater production capacity 
Inspection reports . . . Unit cost reports . . . Record distribu- hecomes concentrated in individual units 
tion . . . Filing und as wages and cost of materials in 

< E . =9 creas Maintenance is no longer il 

; a“? iguanas , p 152 wixiliary division in a coal organization 
Limitations . . ..Standardization . . . Unit changeout but rather an essential part of the min ‘ 

ss = ing se No « y, for the most 

Personnel Training p 153 oa oe eee <dgeeis 
Oo ti d : o part, can operate today at a fair profit 

rating mana Bees ees in- 
pe 4 gers and supervisor perators Main without an effective maintenance pr 
tenance men 
gram 7 

Rated Voltage P 153 The four major objectives in organiz 
Maintaining voltage .. . Cable maintenance ing & maintenance system ar 

Lubrication P 154 l. Preventive maintenance is the key 
Responsibility . . . Lubricant application . . . Seals and fit- as cost depends upon keeping machines 
tings . . . Scheduling . . . Reports and records . . . Lubricant running at full capacity as much of the 
selection . . . Standardization time as possible 

. 2. Unit changeout, whic h in effect is 
- -. ; os 

On-the-Job : upplies p 157 1 variation of preventive maintenance 
. : - = . “s é arn onents of 

Mobile Repair Units Pp 137 requires that various componen 4 
— . , . machine be changed out systematically 
Facilities . . . Communication 

before trouble develops 

Mine Shops p 158 3. Machine improvement is an essen 
Shop location . . . Shop facilities . . . In-plant facilities tial part of maintenance and involves 

onducting studies on all equipment to 

Overhaul Scheduling p 159 find weak points so that they can bk 
Standards . . . Contract maintenance improved 

- 4. Immediate repair of equipment 

Main Shops Pp 160 ifter breakdown is essential. Nothing 

Central units . . . Shop types . . . Shop layout being perfect, break-downs and produc- 
pe i : 
. tion interruptions cannot be completely 

y Materi 7 a 

Maintenance Materials P 174 eliminated. Therefore, the maintenance 


system must provide for such break- 





j wns 








| Superintendent | 
| 
| Chief Electricion & Master Mechanic | 


| t | _ Organization and 





























— Underground Tipple v 
oreman Electricians, Maintenance i 
Mechanics Foreman . anning . 
and Wiremen 
Encourage operating and mainte- 











nance personnel to work as a team. 


Delegate authority along with re- 
sponsibility to eliminate “buckpass- 





| General Supt. of Manager | "i 
ing. 


[ | Assign sufficient specialists to make 






































[Chiet Elec. ] [Viocser btockente ] inspections and repairs bat don't 
T overman. 

a 7 Take advantage of idle shifts to 
Electricians — perform major inspections and re- 
Wiremen oremen pairs. 

Keep the overhaul-schedule of 








Ge | shovel equipment on cycle—don't let it lag. 
neral shovel, 
machine and 
Preperction maintenance SHARED RESPONSIBILITY betwee: 
operating and maintenance departments 
facilitates efficient maintenance 
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Rather than emphasizing what any 3) trucks, tractors, graders, etc. How- ever, the basic principle is assignment 


particular department should do, the ever, organization is subject to consider- of sufficient specialists to a unit or a 
goal in maintenance is the program— able variation, and at smaller operations, group of units to keep break-downs to 
what it should be and what it should or at operations with certain types of a reasonable minimum, since overman- 
do. Once the program is fixed, the re- equipment of a rather simple and rugged ning, in maintenance as in other ac- 
sponsibilities of the operating and main- nature, running maintenance may be tivities, runs up the cost in excess of 
tenance departments become clear handled by one man or one man and a_ the benefits in additional lost-time re- 
Under this approach, the responsibility helper duction. Economical maintenance re- 
for an effective maintenance program is Whatever the type of operation, how- quires proper manpower. 


ome for the operating management, 
which also exercises the final authority 





For example, experience at one opera- 
tion indicated that on the working sec- 
tion the face boss should be in control 
~ all maintenance men and functions Practice Trends 
on the section. Divided responsibility 
resulted in confusion, buckpassing and 
failure to keep on top of the job 

But while final authority logically 


“PREVENTIVE” maintenance being emphasized as a 
result of increased use of more complié¢ated and costlier equip- 


rests with the operating department, the ment, and to obtain lower production cost. 

ost, capacity and complexity of the new , ' : 

pe Pacem - a stage Al “dl . MAINTENANCE BUDGETS increasing accordingly 

machines now mancung coal procuctK a 

require additional skills and manpower and will assume an even larger share of coal cost. 

to keep ne aa at — a, uty MORE MONEY will be spent on training than ever 

Conseqt t the respons ity r sus- 7 » 
ee eee before as a result of a shortage of qualified maintenance 

tained production which only the main- 

tenance department can discharge is personnel. 


increased. In other words, as a practical 
matter, production depends to a major 


extent on maintenance, and the main- Operating Reports 


tenance de partment must be organized 
pw epee , _ ' : , 
and taffed = rdingly : Inspection Guide for Deep-Mine Equipment—Complete guide on 
For ‘. a “ig ¥ how ay “ty : what to look for and how to go about inspecting deep mine equipment. 
SS SS oe Se ee ee Coal Age, October, 1957, p 84; November, 1957, p 64; December, 1957, 
responsibility for seeing that his unit 
p 66 
is operated with a minimum of delays 
in other words, that it produces at Dual-Purpose Motor Tester—Unit capable of testing repaired or 
the maximum rate rebuilt motors under actual load conditions. Coal Age, October, 1957, 
p 92 


Work Sequence 


With a well-organized and sufficiently 


Testing Device Handles Three Maintenance Jobs—Unit presets 


staffed maintenance force, prompt and 12BU Joy loader gathering head liquid clutches, load tests 9] motors 
eflective maintenance can be accom- and tests head and traction speed reducers. Coal Age, October, 1957, 
plished. The logical approach would be p 108. 


to consider the necessary type of work to 


be performed. This leads to the “three Stainless Steel Sheathing Covers Plant—Stainless steel cover for 


plant exterior reduces maintenance and is resistant to corrosion. Coal Age, 


echelon” systen which breaks down as des 
follows October, 1957, p 108. 
; The Beltman’s Guide—How to install, repair, inspect and maintain 
FIRST ECHELON-—Inspection and belts. Coal Age, March, 1958, p 122. 
minor running repairs at the face or in 
the pit make up first-echelon work Maintenance Training for Supervisors—How training starts, what 
Normally, inspection is conducted by is taught and what the gains are. Coal Age, September, 1955, p 68. 


ctior oO pit ] ct r i j ne- — . 
the section or pit electrician and me Improvement Through Training—Program for mechanics and 


electricians involves 3-hr classes twice a week for a minimum of 48 hr 
of instruction and practical excercises in electrical theory and trouble- 
shooting. Coal Age, April, 1957, p 76. 


chanic, along with the operators, and 
the same men handle running repairs 
and adjustments 

First-echelon work also includes serv- 


icing the equipment, such as, lubrica- Getting More from Portable Cables—How machine design and 

tion, checking and inflation of tires cable construction, plus proper application and care in use, contribute 
trucks at strip pits and rubber-tired to reliability, service and minimum cost for electric cables. Coal Age, 

equipment underground), cable main- February, 1956, p 94. 

tenance and repair, and other similar 

operations Automatic Lubrication—How centralized systems are applied and 
Typical setups for manning face main- how to save in lubricants, lubricating delays and in parts by accurate, 

tenance are one mechanic or electrician automatic lubrication in accordance with use. Coal Age, August, 1955, 

for one or two units, underground, and p 60. 


one OTF more men for each major class 


of equipment in the larger strips—for New Hydraulic Fluids—Equipment using hydraulic fluids, esti- 





example, (1) shovels and draglines, mated annual consumption, possible synthetic fluids to reduce fire haz- 
(2) drills, pumps and compressors, and ards. Coal Age, January, 1957, p 82. 
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SECOND ECHELON—Major inspec- : 








FOREMANS TROUBLE REPORT FORM FOR MECHANICS 
SECTION NUMBERS: SHIFT: DATE: _______ FOREMAN: 


TIME TROUBLE NOTED: ae 
TIME CALLED MECHANIC: (ettlintainationes GE <aitaiiemiiiann PON 
TIME MECHANIC REPORTED TO SECTION: Os AM OOP 
TIME MECHANIC COMPLETED JOB: onoumusame=e G00 qe 

TIME MECHANIC LEFT SECTION: AM PM 


FOREMANS DIAGNOSIS OF TROUBLE: EQUIPMENT DESCRIPTION: Type: Ser No.: 











be filled in by Foreman - - 


























MECHANICS SIGNATURE: 





ACTUAL WORK PERFORMED BY MECHANIC: 





Mechanic - - 














WAS JOB COMPLETED TO STANDARD? IF NO, STATE REASON WHY AND EXPLAIN WHAT'S REQUIRED: 
<< — Ne eee 
—— | ml 
< IMMEDIATELY AFTER MECHANIC HAS COMPLETED JOB HE WILL TURN THIS WORK ORDER OVER TO 
» THE FOREMAN THAT MADE REQUEST. THEN MECHANIC WILL REPORT TO HIS REGULARLY 

: ASSIGNED DUTIES. 

NOTE: TO FOREMAN: If above job was not completed to standard the oncoming mechanic must be notified by 


the above reporting foreman. 
This work order to be forwarded to the maintenance superintendent. 





illed i 









































ET 
CONFIRMING wORK SHE a 
DATE: ——— — 
iT NO: I a oDEL: _——— SER #9 
UN ° T : 
MINE: N: , if 
EQUIPMENT DESCRIPTIO Description of work done this shill 






ee 





to this report 








y of order for supplic® u Date___—"—___"1}. 


NOTE: Astoch CoP u to Time: _—_——_— 
From Time: —————_— 


t Moterials ysed this 





ED TO 00 JOB: shift 








TIME REQUIR 
TIME REQ ane 












Quantity 













































































ipti ial Number: 
Equipment Description: Seria | = 
Mi Section: For Month of hited 
ine: : 
M = MECHANICAL DELAY E = ELECTRICAL DELAY Cc = CABLE SPLICE 
Production P 
ost 
Record of Delays 
Total Delay| «| #3 ¢ 
From | To in Minutes | 6 °3| $5 
Date Delay Explanation: Time | Time [Te TC Fé F 32 Supply Cost 
FOUNDATION OF ANY MAINTENANCE SYSTEM is good reports and records 
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Where several machines make up a 





when the feeders run. Such equipment recommend when certain equipment 

















SECOND ECHELON—Major insp ie ao eae 
2" : Mine WN 
| I Repecirman's Weekly Inspection Report 
I 
; eder N Dete Location 
' ‘ MOTOR 
} Brushes and Commutat 
‘ Molcers, Springs enc eads 
. . Armature Bearings, Greese 
t CONTROLLER 
. rva Fingers and Tens 
~ Segments and lnder 
» x i Wiring 
k tak ‘ CIRCUIT BREAKER 
ee 
Tripping 
© q ' HYDRA ic SYSTEM 
nt Valve 
Four Wey Valve 
- £ 2) 5 ressure Pum 
ses an nne . 
h Fwd. and Reverse ce 
Pron ack eathers 
. “Ce ace ce e 
' : wing eathe 
‘ UTCHES 
ae Pron 2 pping Amperes 
s x | Rear ut Slipping Amperes 
‘ NVEYORS 
I Ree Che . 
From Chais Teasice 
mpoun han sTease 
Flights Reer ave 
THIRD ECHELON—N t Flights Front = 
em ATHERING HEAL 
Se @ acking Ring 
f 
f reese - 
g . L sathering Arz Bolts ts 
! TRANSMISSION CASES 
, sreese Leaks 
< | RAWLER DRIVE 
j Ly - prease 
SWING ROPES 
‘ ‘ g Kopes an av Sreaves 
remeras 
Le ” specie 
, wting Mech spectex 
Repairman kN 
\ eiper x N 
, oof Sane 
k k 
’ ? » (ce — 
: INSPECTION REPORTS . , cht L 
4 ‘>? 
information received from detailed 1 their es to permit appropriate 
S lie ‘ k reports. ‘ i t be running ¢t 
Have equipment inspected in de- ues Of pertor : 
| k tail at regular intervals. : ung 
a . . Keep cost records of repair parts 
‘ cw * and labor for each unit. ; : _— lice «tap 
‘ ' inving : Ww 
Route summaries of reports and . et 
‘ trates mn prod tion and cae vs 
records weekly or monthly to respon- ; 
, ) : 
sible operating or maintenance heads. . : 
‘ _ t tT W x 
‘ ‘ bot! 
Ml ‘ ‘ £ the 
+} : t t ea 
| ' 
. I x } t | 
fs . —_ 
‘ . h | i 
e va s ; ities 1 responsibilities 
Reports and , ) f greasers. Another example shows 
| Types of Reports and Records ss write a ntmaieatia ti 
a . ai hae er oe)! : ; > i, : s “ 
Ree yrds DAILY DELAY OR OPERATING parts to be inspected and on what type 
Ss 
c : REPORT | kdow prevent f equipment 
the N l goal iz uintenance the Aut at records of erating and 
Make certain that reports and rec- silv delay or operat report is a must elav time are possible on certain types 
gt rt is : i re | in ty] 
ords provide necessary information on It shows what t unical and ek f equipment. Ex ples are swing re 
the causes of delays and time lost. trical f . | 5 h tir s for shovels and d s. and 
Concentrate maintenance where the us lost wit A these reports tr locks hooked \ lers ir 
greatest gains can be made by using iy be ex} ed to show other delays preparation plants so that they run only 
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: ithe ‘ted 
jown frequency and time increases location, and provides space for record- training programs, either conduct 
‘ « : ; 
> > y- 
However, there is a drawback. Invest- ing information on the units of each on company premises by —_ 
, : ; . hy « » training 
. . the change- employed trainers, or Sy outside tré g 
. » nt~and in parts and machine that are included in ‘ 
ment in equipme4:r I peo . ay i se «whieh the emnlovees 








when the feeders run. Such equipment 
eliminates human errors in computing or 
entering lost time and, in the case of the 
feeder clock, permits checking on how 
the plant is doing at any time merely 
by a glance. Swing charts, on the other 
hand, permit detailed study of what has 
been happening if it should appear 
necessary. 


WORK-NEEDED REPORT-—To at- 
tain fully the goal of preventing break- 
downs, some form of reporting on work 
or adjustments is a necessity. It permits 
reporting a part that seems likely to fail 
so that the necessary steps may be taken 
to repair or replace it on the next idle 
shift. 

Work needed may be reported either 
on the front or back of the regular delay 
form, or it may be reported on a special 
form. Where it is entered on the regular 
form, special handling may be necessary 
to make sure that both the repair fore- 
man and the superintendent, for exam- 
ple, get the data they need without 
delay. Or, the forms may be made out in 
duplicate or triplicate and routed accord- 
ingly. 

Where separate forms are used, the 
original naturally goes to the repair fore- 
man, with perhaps a copy to the super- 
intendent. In some instances, the form 
includes space for reporting on when the 
work needed was done, with or without 
copy to the superintendent, as a further 
means of insuring that prompt action is 
taken. 


INSPECTION REPORT-—As a second 
means of preventing breakdowns, a num- 
ber of mining operations have instituted 
inspection reports. An example is illus- 
trated elsewhere in this section. The fre- 
quency of such reports can vary from 
daily to monthly or longer, with a week 
or a month as the most common. The 
reports are derived from special inspec- 
tions of a varying degree of thorough- 
ness, and normally involve going into 
certain cases and the like. In other 
words, the machine is given a more 
thorough examination than would nor- 
mally be involved in a quick daily once- 
over. Inspections may be made by the 
regular section electricians or mechanics, 
or by special men from the mine or 
central shop. These men at the same 
time can make certain adjustments and 
repairs, and can note larger jobs that 
may require taking the unit out of serv- 
ice. 

A recent newcomer to mine mainte- 
nance personnel is the electrical-mechan- 
ical inspector. His primary duties are to 
conduct and plan inspection schedules 
for all equipment, make out equipment 
reports and submit them to responsible 
operating and maintenance heads, to 
make sure that work orders are carried 
out and completed as scheduled, and to 





recommend when certain equipment 
should be taken out of service for over- 
haul. 


UNIT COST RECORD-—There is a 
growing trend toward keeping a com- 
plete record of repair parts and labor 
unit by unit. Labor in this instance 
normally means special labor beyond 
the usual attention given by the section 
mechanic—in other words, shop and 
special labor required for major repairs 
and overhauls. Paper work is increased 
but the accurate unit record provides, 
among others, these advantages: 

1. Excessive expenditures may signal 
waste or loss of parts sent into the section 
for running repairs, as well as lack of 
lubrication, abuse of the machine by 
operators, and so on. 

2. Rising expenditures may signal the 
need for overhaul earlier than normally 
scheduled to prevent excessive machine 
breakdowns. 

3. Consistently higher expenditures 
for one type of machine, compared to 
another of equal capacity, may make it 
desirable to standardize on the lower- 
maintenance unit, other things being 
equal. 

4. Data on the value of special mate- 
rials—for example, stainless steel—can be 
readily obtained to show if they are 
worthwhile or not. 

For maximum convenience, unit cost 
records may be kept on cards designed 
for rotary or other quick-viewing files. 
The data for the records naturally comes 
from requisitions for parts and materials 
submitted by the foremen or other re- 
sponsible officials, and from reports on 
parts used and labor expended by the 
repair foreman. Naturally, also, sum- 
maries of the unit records should 
be made at regular intervals—perhaps 
monthly—for the superintendent and 
other officials having jurisdiction. 


RECORD DISTRIBUTION—As im- 
plied in the preceding paragraphs, reports 
and records can be fully effective only 
when they, or the data from them, are 
regularly routed to the responsible oper- 
ating or maintenance heads. 


Who Should File Reports 


The type of report will, in many in- 
stances, indicate who should file it—for 
example, a report on work completed by 
the repair foreman, or on lubrication by 
the head of the lubricating crew, if one 
is employed. Daily delay and operating 
reports may be filed by the foreman or 
the operator of the key machine, with 
some arguing for the machine operator 
since the foreman may not be with the 
machine at all times. Operator reports, 
if that is the system, naturally should be 
filed through the foreman, who will 
check and countersign. 


Where several machines make up a 
unit, there may be a question as to 
whether reports should be required of 
the several operators—for example, cut- 
ters, shuttle-car drivers, etc. Among 
other things, such reports might be val- 
uable by focusing operator attention on 
the need for good maintenance and care 
in operation. Practically, however, one 
report, especially if prepared by or with 
the cooperation of the foreman, usually 
can provide the necessary information. 

Reports on work needed likewise may 
be filed by the operator, the foreman or 
the section mechanic, working with each 
other. 

Whatever the number and scope of 
the various reports, the rule should be 
a practical system 


Spare Equipment 


Provide spare equipment, when 
practical, to reduce the effects of 
breakdowns. 


Furnish extra equipment to replace 
units scheduled for overhaul. 

Standardize mining equipment as 
much as possible to reduce mainte- 
nance work and cut inventory. 


One method of alleviating the effects 
of major breakdowns is keeping spare 
units on hand, provided the cost of such 
spare units can be kept within reasonable 
limits. It is manifestly impracticable, for 
example, to buy two 30-yd shovels, one 
to substitute for the other when it breaks 
down. The goal here must necessarily 
be one of making sure that breakdowns 
are kept to the absolute minimum, and 
that the shovel be maintained in such 
condition that major overhauls are re- 
quired only at rather long intervals. 

With smaller units, such as under- 
ground loading machines, a much- 
greater opportunity exists for keeping 
spares on hand without excessive invest- 
ment. General practice is to provide a 
spare for each 3 to 5 major production 
units, such as, loaders, cutters, contin- 
uous miners, shuttle cars, etc. 

Basically, the number of spares de- 
pends upon conditions and particularly 
on the extent to which preventive main- 
tenance reduces major breakdowns. Time 
necessarily is involved in getting the 
inoperative machine out of the way and 
the mew one in, regardless of how close 
the spare may be. If breakdown time 
can be kept below that figure without 
exception, there theoretically would be 
no need for spare units, except to main- 
tain output during overhaul periods. 

But since breakdowns have an annoy- 
ing habit of causing lengthy delays, there 
is an opportunity for the spare units, 
and that opportunity increases as break- 
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down frequency and time increases. 
However, there is a drawback. Invest- 
ment in equipment—and in parts and 
labor to take care of breakdowns—also 
increases. The conclusion is that pre- 
ventive maintenance on the working 
units is the real goal, and will reduce the 
need for spare equipment and also the 
breakdown cost. 

A second factor determining spare- 
unit practice is the overhaul schedule. 
With intervals of 6 mo to 2 yr on major 
underground units and on certain surface 
units, and with overhauls requiring up to 
a month or more, spares are a necessity 
if production is to be maintained at a 
certain level. Usual practice is to take 
an underground out of the 
section, or a small portable unit out of 
the strip pit, and send in the spare unit. 
Certain underground however, 
follow the practice of keeping extra com- 
pletely equipped sections, and transfer- 
ring the crews for the overhaul period, 
on the basis that 


costly than moving equipment. 


machine 


mines, 


moving men is less 


Standardization 


Standardization of mining equipment, 
of course, has its limits, and complete 
standardization would make it difficult 
to work in new types of machines and 
thus take advantage of their character- 
istics. But with fewer types of equip- 
ment, including components such as 
motors and the like, there is a 
greater opportunity for learning all about 
the equipment and how to handle it 
Also, repair-part inventories are reduced 
and the problem of receiving, storing 
and issuing parts is simplified 


much 


Unit Changeout 
The most 


maintenance is the unit changeout sys- 
tem. Although this system involves a 
rather large initial outlay of capital the 
results after the program gets under way 
show a substantial decrease in machine 
downtime and replacement of parts. 

The success of this program depends 
on five major factors 

1. Organizing the program. 

2. Evaluating the equipment to deter- 
mine within safe limits the average life 
of the that are to be 
changed out periodically. 

3. Supplying an adequate number of 
spare units and replacement parts. 

4. Allocating a sufficient number of 
men to carry out the program, both in 
the shop for rebuilding the units and 
inside the mine for changing them out. 

5. Keeping an accurate record of each 
equipment item. 

Once the program is in operation, 
accurate records must be kept to insure 
its success. Records, for the most part, 
consist of a master equipment chart. 
This chart lists all equipment and its 


recent advance in mine 


various units 
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location, and provides space for record- 
ing information on the of each 
machine that are included in the change- 
out program. The information includes 
frequency of changeout, when they were 
changed last and when they are to be 
changed out again. 


units 


Personnel Training 


Schedule training for operating 
managers, supervisors and operators, 
as well as maintenance men. 


Proper training not only increases the 
knowledge of electrical, mechanical and 
hydraulic principles, it also makes better 
mechanics with an in- 
in their work. Another 
training 


electricians and 
creased interest 
by-product of conducting 
courses is developing unrealized leader- 


ship talent among maintenance men 


OPERATING MANAGERS AND SU- 
PERVISORS—While they 
perhaps, be required to 
courses, particularly in the 
operating 
should know 


maintenance means and how to go about 


need not, 
take formal 
details of 
and 


maintenance, managers 


supervisors what good 
getting it—and also keeping it 

An example of a program conducted 
by the company itself is detailed in the 
September, 1955, issue of Coal Age, p 
68. The emphasis is on the electrical sidk 
training facilities 


of maintenance: and 


include actual trouble-shooting methods 


on motors and controllers, as well as 
special wiring diagrams for use in the 
classroom and underground. The train- 


ing is done by the electrical engineer, 


and 


progress in learning 


includes examinations to ascertain 


OPERATORS — Here, formal 
courses may be impractical, but since a 
careless or uninformed operator can raise 
delay time and sig- 
nificantly, he also should be made aware 
of what good operating practices mean 
in both high production and low cost 
and of what he can do to prevent ma- 
breakdowns. The 
logical men to provide him with the 
and skill are the 
field 


again, 


maintenance costs 


chine delays and 


necessary information 


foreman and the section or me- 


chanic or electricians. 


MAINTENANCE MEN-—At least two 
types of skills are necessary in achieving 
maximum results in maintenance, repair 
One type is the basic 
machining or welding. 


and overhaul. 
skill, such as, 
Three ways of obtaining men with such 
skills are pro- 
ficient, (2) hiring graduates of training 
setting up company 


(1) hiring men already 


courses, and (3) 


conducted 


company- 


programs, either 
premises by 


training 
on company 
employed trainers, or Sy outside training 
establishments to which the employees 
are sent. 

A second skill is proficiency in diag- 
nosing and taking care of trouble on 
specific equipment units, where a good 
knowledge of what the unit is and how 
it operates is imperative. If this skill is 
not already available, or if it is felt that 
it could be upgraded, sources of training 
include: 

1. Factory instruction, 
manufacturing plant itself or 
service representatives visiting the mine. 

2. Extension 
by colleges and universities. 

3. Trade-school courses. 

Even if only a knowledge of 
electrical and hydraulic principles was 
gained, the extra insight should result 
in a better electrician or mechanic, es- 
pecially if it resulted in his taking more 
of an interest in his work because it was 


either at the 
through 


courses made available 


basic 


more meaningful. 


Rated Voltage 


Keep substations within maximum 
transmission distances to working 
sections. 

Limit the amount of trailing cable 
on machinery. 


Check voltage regularly with re- 
cording-type instruments. 

Provide protection for trailing 
cables. 


Furnish necessary supplies to re- 
pair cables and keep a spare cable 


handy. 


It is difficult to overemphasize the 
importance of rated voltage at the motor 
terminals as a factor in maintenance— 
and in unit production. DC motors, for 
example, tend to slow down almost in 
proportion to voltage drop, and slow- 
acting machines, plus frequent cable and 
armature failures, tend to result in don’t- 
care Operators. 

When trailing cables or motor con- 
ductors are subjected to high current 
overloads—one result of reduced voltage 
—the resistance of the copper conductors 
increase, the cable drop rises, the voltage 
te the machine is further reduced, the 
automatically calls for 
and the 


machine more 


current with added heating, 
vicious circle continues—possibly to the 
point of cable or motor failure. Under 
extreme conditions, copper can be heated 
to 600 F or higher, at which point it 
will urn if nothing fails 


before. 


As an example of what can happen, 


even else 
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consider . itor, 0.85 Cable Maintenance rate indication of where the failure 
«curred. Or. the mime can make its own 


served by — te = Even with rated voltage livery of ; = 
i Coal Age, May, 1955, } O08 


, ‘ rr) \ “i 
trying to « the necessary power to th operatin 
SO ; t 
\ , * na I usually inv trailing 


conduct 


Lubrication 


Establish a lubricating schedule 
EXCESSIVE TENSION nstall and standardize on the number of 
shock absorbers, keep lubricants used. 
ti d Provide necessary equipment for 
applying lubricants properly. 


Keep seals and fittings in good 
2. MECHANICAL DAMAGE _  — 


ver bles. replacs 


= Have reports and records kept on 


all lubrication. 


Responsibility 
Attait 


l. Selection of lubricants and lubri- 


cation equipment I 


9 _ f thes on 
2. Establishment of 


schedule. Sched 


Lubricant Application 


The third responsibility 


: 


reg ir 

checks effective 
substations 
returns a 
This might wel 
the chief electri 

or or electrical 

Since even under the 
tions heat S generated 
flows ir conductors n } igh . - - vided wi . — 


horsepowers being employed in ssal [ nd izing facil f uid lubricar 
same or only slightly larger space aggra- un vlicing ‘ ‘ i lubricatic 

te the problem ’ in motor and ng matr ] in i either ‘ 
m should employed saving the \ 4 | 1s nechani rw elec 


ushe stos fiber col ounds, sili ma hine or sectior 


cone and the like. Blowing motors is a FAULT-FINDING ong r, as with large strippir 

well-established method of keeping them  high- ig ibles, su , ' in be combined 

cool n ertain ‘ \ : and n I I 4 urcl md running maintenar with 

t eyors und yuna xample 

the rtain 1 ws subject odu mn ! e] t ; Hand lubrication involves more tra 
fers and containers, as a rule, and makes 


uous mine! mum g g qr ind for more complicated distribution in ad 


cooling by wate is coming lv 
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PERIODIC MAINTENANCE 
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near the facx t truck sally is operated | rew of Trucks for strip equipment also may 
Ar mpr . t in small hand gun tw eT 5 isit a nits t i fuel lispensing equipment One 
° reloading is the sé f manufacturer- ne or a section of t me ’ nit comprises a gas-powered com- 









pumps, for 


ea I : ge y » rex es y t nul i x i res LDT ing 








the reloading t eliminate ! ‘ th tanks for two t s of ting hoses on reels, and four fuel 
tamination bricants, with a third tank for hydrau- rums with the necessary hoses. Air 
l, and may be provided with hoses pressure is used for dispensing fuel as 

2. Lubricating Trucks and Special for blowing fittings, motors 1 the lik vell as lubricants, and the unit serves 
Crews. Such truck re used both under $ necessary witl r from the om- tractors, drills and other smaller mobile 







t strip pits. Hand lubricati 


pre 
rs veral reasons, in- Where 












cluding low working height, cramped fftrack equipment is employed, the off 3. Centralized Automatic Lubrication. 
varters, or the type of unit, such as, track equipment vy be brought to th Minimum manpower and positive lubri- 
a belt nvevor However, since ! loading stat “M k. f ‘ ] t t all times are among the reasons 
luals with other duties frequently are for thorough inspection and lubricat for the rise in use of centralized auto 
illed upon for lubrication under this with lubrication by hand at other t tic lubricating systems in coal mining 
system, the chance of human error is The truck crew also fills lubr t These systems dispense either grease or 
greater. Hand lubricati ls crease tainers for lubricatior l—-more usually grease—and among 
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SOVER, 100, ce SHALL SHOVEL LUBRICATION RECORD MONTH OF______19 
DAY OF MONTH a ee ate a!) eS a a a 
AFTER INSPECTION OF LUBRICATION WORK S COMPLETED, / / / / [ 7 
SHOVEL OPERATOR AND PIT FOREMAN MUST SIGN 5 ae / / 
REPORT. i ABSENCE OF PIT FOREMAR, LOAD- fff y. f—Jf f—aff —_ 7 a J—/ fummnff 
i FOREMAN SF j 
FOR LUBRICATION co / 
WE CHECK (y) S68 aT i Semtge (200i Sentpe O8l fan dpe 120) Son te 120i Samdge 1M Ga igm [Mi tae toe 1201 San ie 
+ —~ ~~ 
MOURS OR MINUTES DEADME ADING es Se 4 a |i an j . ie at os 
HOURS OPERATED LOADING COAL GRE, ETC. ce Oe 4 7 _ j } a | jj . 2 Seana 
PARTS LUBRICATED PrT mo. \ 
uy Trek Frame and Propetlong ttachenery (Lower orks) - > 7 > > > + . > - = - > - - . +. q - > . 
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LUBRICATION EFFICIENCY is promoted by definite scheduling and reporting, as with this form for small shovels. 


other advantages reduce the chances for 
contamination to almost nothing, since 
the lubricants usually are dispensed from 
the original containers or if not, with a 
minimum number of transfers. Applica- 
tions of centralized automatic systems 
include 


1. Loaders, cutters, continuous miners 
and shuttle cars underground. In some 
instances, the systems are designed to 
give the bearings a shot whenever the 
machine hydraulic system goes through 
a cycle, thus requiring no manual atten- 
tion whatever. Some, however, prefer to 


leave part of the lubricating cycle to 
the operator because with automatic 
initiation there is the possibility of over- 
lubricating, with grease getting into, for 
example, motor windings. 

2. All bearings in preparation plants, 
with the possible exception of motors. 
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Automatk systems in fact have In 


cluded dispensing of grease to under- 
water bearings on sludge conveyors 

3. Heavy-duty off-highway trucks, in 
luding wheel and steering bearings. For 


a description of how it is done at one 


operation 
truck 
irts see ( al Age August, | 55 ] ow 


stripping shovels and 


substantial savings in 


lubricants and 


with 


tire replacement 





lines, and possibly other smaller units 
Om mpany divides between hand and 
itomatic lubrication of stripping equij 
ent on tl as f (a st of specia 
lubricating equipment v the type yf 
achine and its expected life, and (b 
the fact that in any imstances the nar 
t would be ecessary. Other major 
factors in this companys program (Coal 
Age, January, 1952, p 76) include lubri 
ant standardization, detailed scheduling 
{ lubricant application, reports on lubri 
t apy t i prevention of cor 
ta ation 
Beenie, saflert _— oe 
‘ f hr , y teriale_tr 5 
er t 44 t 2 20 19s 
pite of reases aterial st, (2 
red t ainte expense 
rea t t ses pr "| 
' time. The program includes bot! 
pit 1 preparat equipment, and at 
? g tr g equiy ent was est 
t at $75 (mK ear nal f 
‘ y ’ preparatior plant 
entr ; } ‘ $20 0% " 





Effect = 1 Ais , 
, iy Minted ep 
the ae » eattinns fate the teas 
. 2) ¢ le ¢ staying in th 
[ | the k * by £ thy proper 
Seems ; e te tion to § 
t eeded. Otherwise lubricant 
4 No. 1 job of a en ha wz lubri 
tion therefore is t eck to make sure 
the fittings and hye tor re ) operat 
Z lit rey} ti ptly 
hap. 
: glamorous but 
e vit t nake sure that 
is retained so that it is 
available for the job it is called upon t 
perforr 
Scheduling 
An efficient lubrication program de- 


pends upon definite x heduling of the 


work ICCcOmMy unied by definite instruc- 
tion as to the type of lubricant to be 


used. This document 
fc YT the 


who have 


means a written 


information and guidance of all 


anything to do with lubrica- 
tion, and this document may also serve 
as a report on work done. Tags enclosed 


in plastic envelopes may, for example, 
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he tied to tractors. with one side ot the 








tag showing points to be lubricated, type 
f lubricant to be used, and when lubri- 
ator st in rm ma the toer skit 
serving as a record of lubrication per 
; , 
formed. Similarly pOTe comprehens ve 
. ; } 
hedules may be posted in strij shovels 
imi preparation plants r it 
forenyre! i echani le Lis 
ny event, the goal is t have something 
lefinite and thus avoid hit-or-miss appl 
son, Du ky wssing and the ike 
Reports and Records 
Unless somebody check adhering t 
in efficient syste ir brication, as 
all ther activities round the mines, i 
practk ally umpossi Die This means re 
ports and records which, even thoug! 
they involve paper work, pr me (the 
basis for in nt operation and contr 
Rep rts may be rather sir pre mt 
ture erely re rding that a ert 
act ‘ A bricate i ert 
ait Ar i r 
yever whether ert tx g r 
fuend tr tole binatt . took ¢ 
} e » sienal that troul 
nrohal +} rise 
t i ‘ king 4 
antity sed ea hine r 
en ‘pT at a further sig that 
sachin lit s defectorsting 
that cert parts need attentior Ay ‘ 
I 
experience us shown that adequate 
bricat a he secur rit ast 
antitic ; ater figur qual 
trtre sed ~ “A revea " te and 
ss throug! ta ation or otherwis 
Lubricant Selection 
' , fs . 
i , ¢ | j I 
, -_ ‘ ‘ 
hricant selection. with ti - 
r roe t Gata the ser jepart 
‘ *.< , tive i par e*s 4 third 
ITCe f imformat pr i¢ proper 
re ras are kept, are thx Dbricating anc 
lelay rey rts, wt } Mav wiicate that 
. - 
hange in type s necessarv. When a 
the preliminaries are mpleted br 
unts then sl Id be bought on perform 
ance rather than on general representa- 
tions, and the rule should be the highest 
possible quality in view of the penalties 
now suffered as a result of equipment 
on . 
breakdowns. The latter, for exampk 


omes into consideration when gear oils 
tor examy le, are be ing specified Use ot 
the extreme-pressure type covers all ap- 
} 


} 
plications with a quality product and 


] ‘ the ch f mi pli or 
eliminates the chance oO misappiicat n 


in lubricating the operating units 


STANDARDIZATION — Too 


types of oils or greases lead to confusion, 


many 


misapplication, contamination and loss 
Careful study of the lubricating problem 
that a 
lesser number of types of high quality 


will do the 


will show, in many instances, 


job, since the variety of 





bricants available include many with 


haracteristics 


iu 
the necessary spread in 
fitting them to several applications. 
As an example of what standardization 
in accomplish, one large stripping or- 
ganization, and 
j 


lern preparation plant, cut the num- 


ber of lubricants from 29 to 9, as follows 


also operating a large 


Types 
Before After 
Motor oil 


letergent « l 


heavy-duty 


Gear oil, all enclosed gear 

cases 4 1 
Antifriction-bearing grease ] 
Plain-bearing grease 5 l 
Open gears 3 2 
Cable dressing 5 l 
Compressor oil 3 ] 
Hydraulic oil 7 l 

Totals 29 9 


On-the-Job Supplies 





Keep spare repair parts close to 
all working sections. 

Provide adequate storage space 
for spare parts. 

If a part is not close t hand, what 

ight be only a minor breakdown can 
turn int i major stoppa if the item 

is a hain link or hydraulic hose 
. ssing, requiring a special trip t 
the supply house r the main shop 
Limiting down time therefore requires 
keeping an adequate stock of the 

aller, frequently used items in the 
section or pit, where they are readily 
ivailable for the mechanic or electrician 
Where heavier less frequently used 
parts or critical assemblies are involved, 


ne or more can be kept at a central 
ation, perhaps on a truck or carrier, 
but still handier to the working sections 
r pit than in the main shop 

To prevent loss or damage, section 


% in a supply cabinet, 


a parts box, or in lockers, drawers, etc., 
n the foreman’s or repairman’s shanty 
r office. Some mines also have found 
it advisable to keep certain special tools 


with the parts so that they are handy 


when needed. Lamps or other heating 


facilities should be provided for parts 
subject te lamage by moisture 


Mobile Repair Units 


Furnish means by which trouble- 


shooters can get to breakdowns 


quickly. 


The repairman’s jeep, with space for 
carrying parts and supplies and lockers 
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MODERN MINE SHOP includes 


has be« Orne 


tor 


many 


or compartments 
1 fixture at 
because of the speed with which it can 
both the 


scene of a bre ikdown 


tools 
underground mines 


deliver men and materials to 


Similar units also 


speed up the work of wiremen, brattic« 


men and other service workers. Other 
mobile maintenance units include weld- 
ing trucks—gas and electric—where there 


is an opportunity to use such equipment 


in fresh air 


DEEP MINES—Skid-mounted 
Coal Age, S« ptember 


are among the newer types 


“m un 
tenance centers” 
1955, p 78 
of 
ticularly for trackless mining and moved 
by hitching it to a shuttle car, the centers 
12-ft steel tanks with 
for 


work. Among other advantages, a supply 


mobile repair units. Designed par 


consist of 4x 5 x 
flat tops providing bench surfaces 


of spare parts is always within 100 ft of 
the face 

For bringing machines to fresh-air lo- 
cations, and for other purposes, including 
moves, crawler-mounted pullers or car 
riers have been found very useful at a 
number of mines, especially in low coal 
! 


And where machines must be moved 


long distances, such as loaders, miners 
and shuttle cars to main shops, lowbed 
transporters speed up the operation and 
save wear and tear on the units 

Where pullers are not available, sev 
eral tricks may be employed to move 
disabled machines—for example, a drill 
motor with an adapter to power the 
crawlers on a loader for short moves 

STRIP MINES—Mobile maintenance 
equipment at strip 
cludes the following, as‘de from greasing 


one operation in- 
and fuel trucks 

Small-tool truck for all types of small 
hand tools and parts normally required 


on maintenance jobs 


leaning s¢ 


schinery ~< 


Large-tool trailer for transporting 
heavy tools required in major jobs on 
big stripping units 

Flat trailers for moving wood blocks 


und the like 
ial heavy-duty 
buckets and shovels up to 
Small-parts truck 
Truck mounted crane W ith boom 
lle all lifting jobs 


handle 
necessary in maintaining 40- to 50-yard 


cribbing 
Sper trailer for hauling 


100 tons 


ng t 


shovels 


We Iding truc ks 


The number and variety of units re- 

flects the fact that this is a very lara 

peration. At a smaller strip plant, this 
number and variety would t Se pra 


tical, but a welding truck plus a ge 
repair truck, or one truck for both pur- 


represents possibly the minimum 


of mobile 


pose , 


units 


Communication 


If for no other reason, a good com- 
munication system from the face or pit 
to the main office and repair shop nor- 
mally will pay for itself through reduc- 
tion in breakdown losses alone. In striy 
pits, two-way radio is one of the answers 
und includes certain mobile units such 


us in the superintendent's car, the repair 
car or truck, and the cabs of 
the key stripping units. A good telephom 
the 


fore man’s 


or trolleyphone system yields same 


results in deep mines 


Mine Shops 


Locate shops at the most economi- 
eal places for deep and strip mine. 


make a 
up to 


Although a fe w dee] 
pr wtice of 


mines 


maintaining machines 


j 
tion and special root 


s for certain equipment and part 

the stage of sem erhaul in the working 
section, lack of spact the difficulty of 
loing welding, light and coal dust 
among other things, normally dictate the 


transfer of major repairs, replacement of 
und semi-overhaul to sh: 


that 


aASSE mblic > 


maintained for purpose. Some of 





these conditions do not prevail in striy 
pits, and consequently there is a greater 
pportunity for ing second-echel 

work away from the shop. And with 
large stripping units, the only practical 
way to work on them is in the field in 
special repair areas, though some cor 

ponents and assemblies are processed 

the shop or shops. In preparation, also, 
the nature of the plant and equipment 
also dictates doing a major part of the 


work on the job, though parts and assem- 


blie . 


und return 


may be removed for shop repair 


Shop Location 
DEEP MINES 
the 


up slope ; 


Distance and wh 
r not equipment 
fa tors 
nvolved in location of deep nine shor s 
4 third is facilities for quick moving of 

the face to the sh ip and 
ial transporters. Where 


or shafts are among the 


from 


such as 


units 
back 


good transportation 


sper 


exist, and 


p< s- 


r¢ 


facilities 


hoisting is not involved, it 
sible to 
and thereby get the advantage of space, 
natural light and the like, 


at a somewhat smaller expen- 


may be 


mine shops on the s 


locate ce 
including con- 
veTmuence, 
But where the distance is 
und where hoisting is involved, there are 
for the 


underground. With proper planning and 


diture great 


strong reasons loc ating shops 
design, they can be made almost as con- 
venient as surface shops—and as efficient 
and have the major advantage of being 
closer to the actual working sections. 
Moving the shop as the mining loca- 


tion shifts also is possible with certain 
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engines and similar equipment for strip 
mines; plus conveyor belts, tires, motors 
and other components. Bit sharpening, 
drill sharpening and other service shops 
round out the list. 


Main Shops 


Plan to centralize main-shop work 
where transportation is to your ad- 
vantage. 

Design shops to match individual 
operations such as, size of operation, 
type of equipment, type of work done 
and other factors involved in planning 
a central shop. 


Main shops generally are defined as 
establishments where work beyond the 
removal and replacement of parts and 
assemblies is done. It is difficult, how- 
ever, to be precise as to what main 
shops are, since they vary widely in 
goals, scope of work handled, and equip- 
ment. Normally, however, their main 
business is major repair and overhaul, 
and to facilitate this they usually in- 
clude machine tools and other equip- 
ment not found in mine shops. On the 
other hand, main shops can function as 
mine shops, and they may also, in some 
instances, include facilities for manufac- 
turing repair parts and even complete 
equipment units, such as, for example, 
pumps and shaker pans. 

Central Units 

Where several mines are operated by 
a single company, the question arises as 
to whether to have a main shop at each 
operation or a big central shop for all. 
The trend seems to be toward central- 
izing main-shop work in one plant, es- 
pecially where good highway and rail 
connections are available. The advan- 
tages include: 

1. Less duplication of equipment and 
facilities, in turn providing an oppor- 
tunity for adding extra facilities in the 
main shop without increasing overall 
expenditure. 

2. An opportunity to provide addi- 
tional repair and maintenance skills be- 
cause the volume of work is sufficient 
to warrant employment of certain spe- 
cialists. 

3. An opportunity for increasing effi- 
ciency because of the greater volume of 
work in one place. 

4. Less duplication of parts and sup- 
ply inventories, and consequently a re- 
duction in inventory, as a result of 
concentration of operations. 


Shop Types 


Main shops may include types aside 
from the general overhaul and repair 


units devoted to machine reconditioning. 
Examples are: conveyor-belt shops, 
wheel-reclamation and welding shops, 
truck-tire shops, minecar shops and so 
on. Such shops may be separate or may 
be incorporated into the main shop via 
separate rooms, bays and the like, and, 
of course, are warranted only when the 
volume of specialized work is sufficient 
to make them practical. 


Shop Layout 

Since size of operation, type of equip- 
ment, type of work done and other 
factors vary widely, no prescription can 
be given for a typical main or central 
shop. A summary of layout and facilities 
for three specific shops, however, is as 
follows: 


STRIP-MINE SERVICE CENTER-— 
L-shaped shop, warehouse and garage 
structure, with 66x215-ft garage as the 
base of the L; next, a 59x32-ft ware- 
house; and completing the upright of the 
L, a 59x84-ft machine shop. Thus, the 
warehouse is conveniently located be- 
tween the machine shop and the garage. 
The garage is fitted with 10 rollup doors, 
and handles the maintenance and repair 
of all gasoline, butane and diesel equip- 
ment and pumps (but not motors), as 
well as serving as the headquarters for 
the maintenance of two small walking 
draglines. Extra engines, and some heavy 
spare parts, including some rear end 
transmissions, are kept in a fenced- 
off enclosure in the garage, which is 
equipped with a 2-ton hoist on an over- 
head track. 

The warehouse includes a 25x25-ft 
partitioned section in one corner serving 
as the electrical shop. Warehouse facil- 
ities include convenient outdoor storage 
for heavy shovel parts while lighter parts 
that can be brought inside—via a 5-ton 
chain hoist mounted on overhead rails 
—are stored on the floor. Bins, of course, 
are provided for the smaller items. 

The machine shop does work for the 
garage, electrical shop and the field 
force, and is equipped with three radial 
drills—one large and two small; hori- 
zontal lathe, 20-ft bed, 36-in swing; 12- 
in lathe, 18-in utility saw, shaper, bolt 
machine (up to ™% in), three hand- 
welding machines, automatically con- 
trolled gas-cutting unit, automatic con- 
tinuous welding machine, two 5-ton and 
two 2-ton chain hoists. Work done in- 
cludes building dipper sticks 63 ft long. 


DEEP-MINE CENTRAL SHOP — 
Three-building establishment, all con- 
nected with doors wide enough and high 
enough to permit passage of portable 
cranes, thus avoiding the use of heavy 
overhead cranes and hoists; windowless 
Quonset construction, with fluorescent 
lighting. Unit functions equipment are: 

Building 1, 40x100 ft, rebuilding shut- 


tle cars, loaders and continuous miners; 
steel work benches, two bench drills, 
vises, two 300-amp portable welders, 
gas-welding equipment, air-operated im- 
pact wrenches and portable drills, test 
panel for mercury tubes. 

Building 2, 40x100 ft, rebuilding rub- 
ber-tired cutters, rubber-tired coal drills, 
roof drills and other mining machinery; 
wall-type work benches, special floor- 
type work bench for repairing shuttle-car 
wheel units, two welding machines, ca- 
ble vulcanizer, cable-conductor welder, 
and 150-kw rotary converter for DC 
test power. 

Building 3, double Quonset 60x80 ft 
plus single Quonset 60x40 ft, building 
up and machining parts for mines and 
preparation plants; wheel press; 20-in, 
48-in and two 24-in lathes, milling ma- 
chine, radial drill, 20-in shaper, bolt 
threader, slotter, metal-cutting band saw, 
bit cutoff machine, blacksmith forge, air 
compressor for the three buildings, two 
degreasers, heating boiler, welding ma- 
chine, and floor controlled bridge crane 
across lathe bay; also toilet and shower 
facilities in 20x20-ft room. 


DEEP AND STRIP SHOP—Though 
designed primarily for the complete re- 
building of underground equipment, one 
shop also handles certain work for the 
company’s strip operations. Size of the 
two-story building is 213x95 ft inside, 
and it includes offices and a supply room. 
A modified assembly-line procedure is 
followed, with types of machines as- 
signed to certain bays, and parts re- 
moved to service pays for reconditioning 
before return to the unit. An outside 
cleaning station is a major contribution 
to quality and efficiency. 

While, as noted, shops vary widely in 
character and facilities, certain practices 
and equipment lead to higher quality 
of work at lower cost. These include: 
good light, convenient lockers and work 
benches, special benches and stands for 
certain work (shuttle-car wheels, for 
example), supply depots in the shops 
themselves or at least close at hand, 
hoisting equipment for lifting and mov- 
ing anything heavy, including such 
things as shafts into lathes, and power- 
operated tools—impact wrenches, etc. 
Cleaning and degreasing equipment con- 
tributes greatly to comfort and efficiency. 

Other facilities included in the design 
of a main shop (see illustration) consist 
of a foreman’s office, supply room, 
showers and lockers for personnel and a 
separate section for the electrical de- 

t. 

While design and shop facilities in- 
fluence quality of work and efficiency, 
the need for qualified supervisors and 
skilled workers also must be considered. 
A good shop must not only be well 
equipped but must have men that can 
do the work. (Continued on p 174) 
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PERPETUAL-INVENTORY SYSTEM provides a running record of supply receipts, quantity on hand disbursements and costs. 


Cards show n here are for loose-lea f ledgers (above 


and tray-type files 


The Supply Guidebook 


Control Systems 
Perpetual inventory . . 


Use Records 
Account numbers . 


reports .. . Special reports 


Inventory Control 
Control factors 


Storage and Handling 
Storage layout. . . 


Allocation of Stocks 
Equipment requirements .. . 


Special Supply Houses 
Oil houses . . . Sand houses. . 
Supply Delivery 
Delivery schedules . 
Preventing Waste and Loss 


Key factors . . . Salvage 


COST OF PARTS AND MATERIALS 
make up a large part of the cost of coal. 
Surveys by Coal Age indicate coal mines 
spend an average of approximately 85< 
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. » Order forms . 


p 162 


. Supply receiving . . . Physical inventory 


p 163 


. . Monthly distribution 


Supply-house facilities 


Central warehousing system 


. Portable supply houses 


. . Underground delivery 


The 
usually at the smaller operations, is as 
little as 40c 
high is over $1. With the increased use 


per ton for supplies alone low 


per ton or less and the 


complicated ma- 
that the 
average supply cost per ton of coal will 


of larger and more 


chines, it is quite possible 
increase considerably 

These figures show why supplies are 
an important item in a good cost-control 
system (Coal Age, April, 1958, p 78) 
and in turn the need for a good supply 
system, close inventory control and more 
detailed reports on the use of parts and 
materials by machine and by working 
sections 

An adequate flow of parts and ma- 
terials is required to keep machines and 
A good 


promotes efficiency and lowers cost in 


men working supply system 
four major ways: 
1. Machines able to 


produce more by the elimination of in- 


and men are 
terruptions resulting from lack of parts 
and materials. 

2. Inventory is controlled and kept to 
a minimum 
materials are received, 


3. Parts and 


stored and delivered at minimum cost. 


4. Waste prevention and loss of parts 
and material are controlled 
What is 


system and how to get it are the subjects 


involved in a good supply 
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filing 


’ 
atasogs 


equipped with 


HANDY DESK 


compartment is used for parts « 


of the 


Supply Guidebook 


Systenis 


Control 


good inventory control 
the in- 


Establish a 


system, such as, perpetual 


ventory. 


“systems” used in 


While the 
the title to this 
largely settled on the 


ot 


plural 


sect coal mines have 
"pe rp tual” system 
inv control 


Perpetual Inventory 


Basi ally, this system shows quantity 
and cost of units an 
und cost of units and materials 


and quan 


From 


1 materials received 


quantity 
issued tity 
at all times 
perpe tual 

f the 
perpetu al ix 


its name 


thods of keeping 


ire 


Two 
l h bin, particularly 

the smaller 

ot receipt 


hand 


dist 
kept 
Cards designed 
files illed 
leaf ledgers 


irs 


are 


so 
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running 
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Certain t 
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file . 
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eds. or cards 
prepare: 


business 
Innecessary 
r even either I 
or for reordering 
und 
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w being used 
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al Age 
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perpet tal 
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wise 
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REORDER ot] 
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sibility by 


ATORS FOR 


' ‘ 
es « 
‘ ] ’ 


eT 


some und =the issu 


f respor some 


; pe rson 





' make 
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Use Records 


detailed on the 


use of parts by each major machine. 


Compile reports 


Submit monthly distribution reports, 


to mine and operating management. 


Practice Trends 


INCREASED COST of parts and materials retiected in 


mphasis on close inventory control. 


GOING BEYOND the standard 


report” and requiring more detailed reports on the use of parts 


strong 


“supply-distribution 


and materials by machine and by working section growing 


as a means of more effectively controlling cost. 


TREND TO CENTRAL SUPPLY HOUSES to serve 
momentum for economy 
reasons. Advantages include reduction in total inventory and 


multimine operations gathering 


opportunities for buying supplies in larger quantities at 


reduced prices 





SP 


MONTHLY DISTRIBUTION’ RE- 
PORTS—The t but r 


Inventory Control 


Ke 


on hand 
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trolling the cost of coal production. 
Regulate supplies by reordering on 


time. Don't permit bins to get empty. 
R 


‘ 


the of warehouse that 


individual mine. 


Select 


ECIAI 


‘ 


EPORTS—A 
type 


sults your 


aske d about 
should be 
’ 


ana cents’ 


answer. Inven- 


uns that money 
her hand too low 


wcreased produc- 


Sty 


Control Factors 


\ 


1. Cost of or a class of items 
in relation to production cost increases 
if the item not on hand 
needed —f xample, spare arma- 
+ 


“Ww 


item 
incurred is 


ré 


when 


r instance, how 


wild a rotor fail- 

shaker-screen motor 
nts for non-productive 
ventilation and 
prod inter- 
And would the cost 


mot 


for 
the uction 
x was on 
Or 
stator failure 


ius 


rotor? 


ctate 


for 


re ady 


“ep an adequate supply of items 


that are essential in con- that the 
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tonnage loss could be made up at a 
later date and that the extra cost on the 
breakdown day is the major factor, 
though if the breakdown occurred near 
the end of the shift the loss might be 
reduced by better preparation in the 
mine for the following shift and con- 
sequently a higher tonnage and higher 
efficiency on that shift. 


2. Rate of use in relation to time re- 
quired to reorder and get delivery of 
replacements. Experience normally will 
indicate the rate at which, say, control- 
ler fingers of a certain type are used. 
If mew supplies could be secured in a 
month, then the maximum on hand at 
any one time theoretically would be a 
month. However, it may be considered 
desirable to have an additional reserve, 
which becomes largely a matter of judg- 
ment. Or, the total use in, say, 6 mo, 
might be so small that it would pay to 
keep that much stock on hand to avoid 
the extra clerical and other effort in- 
volved in ordering more frequently. Also 
discounts for volume may be a factor in 
quantity ordered and consequently the 
total on hand at any one time. 


3. Central warehousing vs. warehouses 
at individual mines. Where one company 
operates several mines, it normally is 
considered more economical to operate 
one central warehouse provided certain 
conditions exist. These include: 

A. Reasonable distances from central 
warehouse to mines to keep down de- 
livery time. 

B. Good highways and good trucking 
facilities to permit fast deliveries. 

Where these conditions exist, central 
warehousing, as noted, is considered 
feasible and economical, except for cer- 
tain types of supplies, such as, timber, 
rail and the like. Of course, a certain 
volume of other parts and sapplies must 
be kept at each mine and, in fact, at 
each deep-mine or pit face, to facilitate 
maintenance and prevent operating de- 
lays arising out of such things as lack 
of timber, etc. 

A major advantage of the central sys- 
tem is reduction in total inventory be- 
cause it is not mecessary to duplicate 
each item at each mine, particularly the 
larger, more-costly units, since, with 
fast delivery, a small number of, say, 
armatures can serve the several mines 
Otherwise, it might be considered neces- 
sary to keep one at each property. 


4. Cooperative stocking. Where a part 
or a component is large, costly and re- 
quires considerable time to repair or, if 
completely wrecked, must be manufac- 
tured from scratch, it is possible for a 
group of companies in ap area to buy 
one such component or part and rotate 
it around as needed. Thus, several com- 
panies—for example, a group of strip- 
pers using identical machines—are pro- 
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tected against major production losses 
with a minimum outlay for spare parts 
of a key and costly nature. 


5. Independent warehousing. Where 
manufacturers, their agents and inde- 
pendent supply houses have branch or 
main establishments close to the coal 
fields, maintain stocks of the desired 
items and provide quick delivery, it is 
possible to use them as the source for 
many items, thus cutting down on both 
inventory and on company-owned ware- 
housing facilities 


6. Price trends. If one is willing to 
risk the hazards 
trends, it may turn out to be desirable 
to run up the inventory of parts and 
supplies—at least in part—to offset ex- 
pected price curtail 
purchases in anticipation of decreases. 
A more-rare occasion for perhaps in- 
creasing inventory is anticipation of de- 
creased availability as a result of strikes, 
government control of critical materials, 
and sO on. 


of estimating future 


increases, or to 


Storage 


and Handling 


Plan storage layout for efficiency, 
convenience and protection. 

Include in supply-house facilities bins 
for small and medium-sized items, hoist 
where necessary, push-type carts and so 
on. 


Type, size and cost of specific items 
normally dictate methods for receipt, 
storage and issuance. Thus, depending 
upon these factors, both enclosed and 
open storage are employed at mines. 
Enclosed or includes 
both regular supply buildings and also 
sheds for 
protection. 

Open or yard storage is satisfactory 
for timber, steel ties, rail and the like 
including heavy equipment items that 
are not appreciably affected by rust and 
other deterioration as a result of ex- 
posure to rain, snow, dust and the like. 
Where the items are made, for example, 
from copper and lend themselves to 
theft, enclosed storage normally is dic- 
tated to prevent losses of this type. Shed 
storage may be desirable for pipe, struc- 
tural shapes, plate and the like to pre- 
vent excessive rusting and avoid 
difficulties with snow and rain in storing 
and handling. However, shed storage 
rules out, in most instances, the use of 
mobile cranes in handling such items, 
and the ability to use such equipment 


covered storage 


certain items requiring less 


also 


may outweigh the disadvantages of open 


storage. 


Storage Layout 

While the storage layout will vary 
from mine to mine, the plan shown at 
the’ start of this Supply Guidebook illus- 
trates some of the basic principles in- 
volved in achieving efficiency, conven- 
ience and protection. In this instance, 
the shop is near the supply house and 
thus a separate shop supply is not re- 
quired. The principles illustrated include: 


1. Receiving and loading dock com- 
pletely surrounding the warehouse. This 
is a practice that followed if 
desired, but it may not always be neces- 
sary to surround the supply house with 
docks, though provision should be made 
for sufficient dock both for re- 
ceiving and for loading mine equipment 
The docks in the setup illustrated are at 
the right height for receiving material 
from railroad or trucks, and for 
loading materials into mine equipment 
without excessive lifting or lowering. 


can be 


space 


cars 


2. Open storage planned so that as 
heavy material is unloaded it can be 
placed so that it is convenient for load- 
ing into equipment. Roads are 
located so that mobile can be 
used for unloading railroad cars or for 
lifting heavy items out of storage into 
mine equipment. These same roads per- 
mit unloading such items as mine props 
and timbers directly to the mine trucks 


if desired 


mine 
cTanes 


3. Use of power-operated handling 
equipment. The mobile crane, with vari- 
ous attachments, including clamshell for 
sand and gravel, and fork for props, 
rails and the like, or other mobile han- 
dling units materially reduces labor and 
also the hazards in handling 
heavy parts and materials. With a fork- 


Inv olv ed 


type grab, for example, two men can 
load a car of ties in less than 1% hr. 
Aside from cranes, mobile handling 
units include motorized wheelbarrows 
motorized high-lift bucket-type loaders 
and carriers, high-lift fork trucks, crane 
trucks 


4. Open platform with inclined ramp 
provides open storage for certain parts 
and materials and also makes 


and so on. 


it easier 
to get equipment, such as, shuttle cars, 
loaders and the like out of 
equipment and down to mine-track level 
Handling of heavy items on the platform 


railroad 


can be done with the mobile cranes, or 
the platform can be equipped with crane 
rails and a hoist. An 
crane track extending out of the supply 
house to the platform both for handling 
materials on the platform, or for moving 
them inside to floor storage. The plan 
illustrated also shows an open plate stor- 
age with traveling 


alternative is a 


crane and hoist. 
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nvolved and the central warehousing Supply facilities falling int what 
system is employed, allocation might ght be termed the special class are 
be along the following lines powder and oil houses, sand-storage and 
All ° 1. Principal stock of repair parts at irying establishments, and even portabk 
- ocation the central warehous« r semi-portable pit or mine houses 
2. Subsidiary stocks at the central Design and ition of powder houses 
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3 Subsidiary stox ks at the mine shoy . uthorities an 1 the nstitute of Make Ts 
Provide necessary parts and ma- 4. Section stocks in the working se« f Explosives. Factors to be considered 
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Make studies to determine type and = maintenance 
quantities of such supplies. 5. Stocks of ties, timbers, roof bolts OIL HOUSES—There is good reason 
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Legend 
A= Posts, tes 

B= +-beoms, X-bors 

C= Wedges, cop pieces, Diocks, rockdust 
O= Pipe, rails, plotes, switches 

E* Bolt boords, shells, roof bolts, pictes 
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Switch Legend 
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Uniooding romp 
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E- Electrical switch 

ST- Spring toggle switch 

SL- Spring-letch switch (manyo!) 
SN- Snubber switch 

\T-Oramond turnout switch 

L- Note The leod number is the turnout size 
Legend for Electric Switches & Signots 
- 3-bght, position indicotor 

- Cwcwit controiier 

>- Power cylinder 275 

4 - Reicy controtier 

5)- Dwecthono! trolley switch 

© - Spet hand switch 

T - Non-Grechonal trolley contac tor 
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4 push Duttons 
woy rotory 
selector 
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SUPPLY YARD has tracks running to areas assigned to specific items. Loading is simplified with power crane. Four mine-car 


tracks permit storing 





r blending of raw coal. Supply 


QUONSET BUILDING SERVES AS SUPPLY HOUSE at one coal-mining property 


Large doors permit trucks to enter building to load 


] 


for putting oil houses and oil-storag 


facilities apart from other surface units 
after all, fammablk 


Oil and grease are 


However, there is no reason why they 
cannot be located for easy receipt of 
supplies either by truck or rail. As a 
matter of fact, convenient, clean and 
safe facilities for dispensing are as 
much factors in oil-house design as 
storage 

Designs most nearly meeting these 
Ibjectives include: steel and concrets 
construction, racks that hold drums in 


proper position for dispensing, hoists or 
facilities for handling 


and provisions for catching drip 


other mechanical 
drums 
and spillage. Fixed racks should be pro- 


vided with inclined ramp rails to permit 
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, 
and unioad 


rolling drums up to position, unless 
chain hoists are used. Chain hoists, in- 
cidentally, make it easier to replace 


handling of 


racks with castors, 


without others, as 


drums 
do tilting-type which 


mav be pull d out of position, run to the 


storage area and tilted to permit taking 
ff the drum, after which the process is 
reversed to put a new drum into posi 
thon 

An example of a well planned oil 


house is shown in the accompanying 
“Lubrication of 


Note that oil 


illustration (Texas Co 
Coal-Mine Machinery” 
drums are delivered on a platform at 
truck-bed level. After drums are emptied 
they are rolled to the 
the top rack to the outsi le. 


end and under 


» — 


yuse and shop are strategically located 


SAND HOUSES otner 
affect sand-house design 
If possible the facilities 
a specified 


Terrain and 
considerations 
and location 
should include storage for 


number of truck loads 


sand is received by 


In hilly country 
truck par- 

it mav be possible to build the 
road up on the hillside so that trucks 
can dump directly into the bin 


w he re 


ticularly 


The preceding comments presuppos« 
from the 
to the drving stove or stoves 


gravity flow wet storage bin 
and from 
or dry-sand bins to the loco- 


to the 


the stoves 


motives, sand cars or bore-holk 
mine-bottom. This gravity flow materially 
reduces labor in all phases of receiving 
drying and dispensing sand, and this 
saving may warrant a substantial invest- 
ment in bins and gravity-handling facil- 


ities which, in some instances, are al- 
most or completely automatic. 

Though not yet possible in too many 
sand-handling facilities 


be eliminated completely by de- 


mining areas, 


may 
pending upon outside suppliers for dry- 


ing and delivery. At one operation, the 


custom drier delivers the sand in 


type drums ready for movement into 


the mine 


SUPPLY 


circumstances, a 


HOUSES 


“porta 


PORTABLE 


Under certain 


ble’ supply house becomes 


quite con- 
venient in addition to providing protec- 
tion and promoting order in dispensing 
supplies—particularly machine parts. One 
circumstance is stripping where frequent 
from one location t 


moves are made 


unother. Another is deep mining of the 
main opening 


l nde r 


where the 
around the hill 


contour type, 


keeps 


moving 
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like. Special crawler-mounted pullers 
and carriers also have been built for 
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Supply Delivery 


deliv- 


Provide facilities for supply 


ery on the surface and underground 
for quick delivery with minimum 
labor. 
I , k g ‘ 
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*} . } 
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. | ] 9 
g : x if “ 
for act ! IPT ’ £ ths grease , 
the point f ws vell—fuel trucks 
) utility track ‘ , - 
, a. § stag torag . a 
. : 
ern f exp! ‘ t tri; s. tor 
exa ple s l bber 
tired unite desiened { towing p 
bank by tractor, 1 g 
scck Ear off , 
Delivery Schedules 
Del ery betwe« : S ind 
} I for my sher the two are 
t too far apart 1 are nected by a 
hard-surfaced r lw vay be handled 
} I ¥ | lift r es t torus | 
. os r ] ‘ ed flat-bed 
ae 
ks 
Where t ks to deliver sup 
t es tr : ' tr PI ly } use to 
yore tha ne ne it is important that 
rder and delivery schedules be worked 
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MECHANIZED EQUIPMENT speeds unloading 


; lading tr 


ell : re t ac g¢ ta inpen 





of roof-t 





wolts from truck into cars 


to the detail 





t. A xamy juisit f x gle panel units, they may 
the various hould arrive at t be provided with reversing facilities for 
supply | se at a designated time ement of supplies back to the face 
pt T tft t } rk t fill t r Ire inst ances at le ast. spex ial 
before the supply crew jue t I hing and jogging controls have been 
When the pply crew arrives plies | to facilitate handling long cross- 
should be ready for ding and r r id other items without hazard to 

tl es as schedule r to the belt and conveyor. 

Facilities for delivering supplies to 
BOREHOLE SUPPLY—One new the faces of r s equipped with con- 
wrinkle in speeding up delivery to shops eyors include 
r distribution facilities underground Doll trucks running in shaker 
the supply borehole. One such borehok 5 
Coal Age Marc! 1956 : 7 I $ wr lines f pans 
htt with a 24 g we « g gsid tl peratng lime which are 
for emerg < ay 5 ur 1 with s pplies ind pulled up as 
afr e witl 5-to } t. Spot e i xtended, the face pan 

‘ ght | g ‘ perating line and the 

2 | g r for t t face operations. At the 
part 1 other t t ew pan is added at the 
tl loaded with supplies until 





Underground Delivery place is ha 

+] 1d ling 

Whe re mine urs are eT ipl ve i ‘ . | 4 } 
nit no 

haul coal, the sa track is used for I ree 
lelivery of supplies—perbaps to the face ee a 
r, if trackk ing is the rule ‘ i : 
the point where the rails end. Eve —_ ‘ 

with belt ha : ere ‘ » | 





' 
iiway up, 


at which point 


will complete the place. 
places, small hoists may 
) the equipment at the 
ber and other materials 


track on the gangway 


yf operators to put supply tracks along MOBILE UNITS—For the most part, 
side the belt conveyor—or in a parallel nless pitch r some other condition 
heading. Battery av bk rohibits, the bile unit operating 
equipped for pr ent o ther ff the track is the most 
such auxiliary tr VOI ficient and flexible unit for supply 
having to put p trolley wire And it elivery. In trackless areas, the mobile 
some instances, rubber-tired tractors and mit may be a shuttle car, th mugh using 
trailers are employed to take in supplies shuttle ir on the working shift may 
eliminating track completely. With either _ result in interference with production. If 
system, the added mvenience and sa ' pplies are delivered on the off-shift, 
ing in time and labor is held to warrant the shuttle car may well double in brass 
the installatio: f the track r tie And if rawler trucks are used for mov- 
preparat t tr sy il roadway for ng shortw ills, these same trucks may 
the tra kh ss batt ry units ils » be el ple ved f r handling heavy 

Where belt ire installed for haulage units, sucl is motors drives and the 
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like. Special crawler-mounted pullers 
and carriers also have been built for 
moving drives and handling materials 
The extra advantages of special equip- 
ment, including availability at all times 
design for handling materials and the 
like, have led, among other things, to a 
substantial growth in such equipment as 
battery powered tractor-trailer units 
especially in trackless areas. Some mines 
also have used the equivalent of a 
straight truck with a battery for power 
For rail delivery the mine car as 
noted, still is the mainstay. However, 
special cars and trucks provide a number 
of advantages including better cde sign al 
for loading, unloading and protection of 
materials and supplies. An example is 
the low-height flat-bed car with steel 








MOBILE CRANE with various attachments handles heavy materials in the supply deck and holes all around for stakes . 
yard and can unload a car of ties in less than 1% hr which lends feclf to headliag slmost 
any shape or size or material or part 
Such cars are used on moderate-pitch 
slopes as well as on the In tandem 
and properly loaded, such cars also can 
move rails and long timbers, thougl 
the special rail truck still is a standard 
item at most operations 
Other special cars which a number of 
operations have found advantageous ir 
clude the following 
1. A utility car with a cab for the 
snapper equipped with plastic windows 
and compartments for such items as 
steel ties, miscellaneous track and trol- 
ley supplies, coal augers, roof bolts and 
the like 
2. Sand cars especially designed for 
the service, including sides low enough 
for easy unloading to sand boxes 
3. Enclosed powder cars with sliding 
doors and insulated couplers 
4. Special insulated detonator cars 
with steel doors. wood and mpber |! 
VERSATILE FLAT-BED TRUCKS facilitate supply delivery to working sections '™* and compartmented drawers 
in coal mines. Note diesel-locomotive being used in supply vard 5 Special ballast cars with bottom 
doors designed for spreading ballast 
the track 
Special handling facilities at unload 
ing or transfer stations underground 
can materially speed up the job and 


reduce the hazards. Oil drums, for ex 
ample may be lifted off trucks or out 
of cars by a small chain hoist and run 
back into the undergr« und depot on a 
monorail. Similar facilities also may be 
installed for handling timber, roof bolts 
and other bulky, lengthy or heavy ma- 
terials and parts. Handling is facilitated 
by bundling or typing the materials 
such as, timbers, to make it easier to 
hook onto them with the hoist. In fact 
some companies ask that lumber and 
certain other materials be bundled and 
strapped by the supplier to facilitate 
handling all along the line. Properly 


designed, underground stations of this 





type make it easy to unload and store 


MONORAIL AND ARMATURE RACK 24-IN BOREHOLE cuts the time in- ™#terials until the face equipment is 
aves space and facilitates handling volved in getting small parts under- ready, then facilitate reloading for dis- 
heavy parts ground tribution 


168 Mid-July. 1958 * COAL AGE 








i 
‘ 


iret 


nT 





OIL-HOUSE OPERATION is facilitated by such equipment 


astor-mounted tilting racks 


as these 


Preventing Waste 
and Loss 


and loss of parts 


Reduce 
and materials by setting up rules and 
standards and following through. 


waste 





There is no particularly easy road to 
reducing waste xd loss in parts and 
materials, but results can be achieved 
by, among others, the following methods 

’ } 

1. Good Records—Where supplies g 

and he w Im h see U se Rex or is” 


2. Education — Some companies have 
found, for example, that a display of 
certain supply items, each tagged with 


its cost and accompanied by some perti- 


nent words by the superintendent or 
foreman, brings home to men the costs 
involved in ] iS or care lessne ss and 


consequently leads en pl yyees to handle 


materials and parts more carefully 


3. Prevention of Machine Abuse 
This is largely a matter of training both 
operators and supervisors in how abuse 
results in breakdowns, lost time and an 


increased cost for parts. 


4. Rated Voltage—Along with educa- 


tion of operators and supervisors, the 
rule should be rated voltage at the 
terminals of all machines, since less 


than rated voltage inevitably results in 
breakdowns, 


and 


an increase in machine 


with attendant loss of time increase 


in parts consumption 


cement, 
of ] 


ou, 
thrown 


5. Protection— Moisture 
container 
bolts 
covered with 


in 
coal dust in an 
bundle 
along the rib 
coal are all examples of loss through 


open 
ot 
and 


and a roof 


lox se 
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PROPER STAFF—1 portant r 


vent is that me pr ion be 


handling ea fu thor : t 











easy 





SUPPLY CAR EASES HANDLING of 


pair tin 


seams and reduces emergency re 


failure to protect materials and supplies 
The moral is enclosed storage for ma- 
terials or parts subject to weather or 
water damage e™m™ losed containers for 
lubricants all along the line from re- 


and specific places 


eipt to point if use 
for everything in the supply line—for 
example, special supply delivery points, 
with < abinets, chests and the like as 
necessary in every section for receiving 
and storing parts and materials. Indis- 
criminate dumping inevitably results in 


] 


108s 


Salvage 
The 


pends upon the value of the part or 


extent of salvage operations de- 
item in relation to the cost of getting 
it out and, if necessary, reconditioning 


it. Expending $2 on labor to recover 


something worth only $1 in the first 
plac e is, of course. out of the question. 
However, in view of the cost of ma- 


terials and supplies these days, a care- 
fully 


result in 


considered salvage program can 


major savings 


Education is a major ingredient in an 


TYPICAL LAYOUT 


: 
nhandill 


OF AN OIL STORAGE HOUSE permits 


ng of oil drums by one man 


nveyor pans, parts 1 supplies in thin 
by getting parts t the face ju) kly 
. , , 
effective salvage operation. In other 
; : 
words, if men are encouraged to form 


the 


habit of picking up anything they 
lying around and turning it in to a 


specific 


see 


J 
salvage station—on each sec- 


tion, for example—rather than walking 
by or, even worse, pitching things into 
the gob without thinking, the company 


benefits not only by the return of usable 


parts and materials but also from the 
scrap value of worn out items. Of 
course, each foreman should check on 


loose and misplac ed materials constantly 
Certain items lend themselves to the 


use of organized salvage crews—for ex- 


ample, crossbar and post recovery 


Equipped with mobile pulling units in- 


volving wire lines, chain slings and 


winches, such crews can, where safety 


considerations permit, recover several 
times their wages in posts and bars— 
as well as ties, rails and so on. A few 


used mine-detector- 
type equipment to find 
coal-breaking shells, steel ties and like 


buried in loose coal or gob in working 


mines have even 


carbon-dioxide 


places 
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SAFETY EDUCATION AND TRAINING, the first a continuing process and the other consisting of spot programs for specifi 


needs, must be major concerns of top management in shaping an effective safety progra 
Safety Organization p 170 planned programs for workmen, super 
Proper staff .. . Employee participation . . . Joint action visors and management 
3. Maintain the physical features of 
. . - . - 
Training and Education pi7l the mine and its surroundings in the a, 
Training fundamentals . . . Promoting attendance proved manner to eliminate nditi 
e me - 4 . 9 leading to accidents 
Maintaining Physical Plant p i72 4. Keep interest alive by 2 continuous 
Deep mines... Stripping eee Preparation program ¥ safety incentives inv of 
, . . = which may be scrapped without remors« 
Keeping Interest Alive piv4 ee 
the minute it loses its 


. , . : , —_ appea: 
Employing incentives . . . Follow-up training 


SAFETY like other matters of concern ] Organize for safety, emp! ving all Safety Organization 


to management, lends itself to a pl anned available skills to the fullest degree and 

upproach. The steps in planning are as enlisting all interested parties 

Sion > Tr Sai Gee Aine cotinn An adequate staff of safety experts, 
VO s és ill im eUuucatt I saret ASiTik, 


unburdened by extra duties, is a top 
requirement in achieving maximum 
safety. 

Safety committeemen of the local 
union should be consulted on matters 
of safety. 


The type of organization depends upon 


the job to be done. Within the company 
there are a number of functions to be 
pe rformed. Someone must head up the 


program, someone must inspect the work- 


: 
ings, the ventilation system must be pa- 
trolled, training must be conducted, and 


so on. If the cor pany is small all thes 
responsibilities may be handled by one 
man. In larger companies operating 

number of deep and strip mines am 


ae . ~ ,_* 
He on Bo. cleaning plants the safety department 
ae” 3. @ ’ 


i 
| 
, 





may include one or more qualified men 
BETTER ILLUMINATION promises improved safety by fac ilitating inspection and to fulfill each of the functions that must 


by throwing light on hazards encountered in face areas. be served. 
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PROPER STAFF—The important re 
julrement is that some provision be made 
for handling each fur ar t I 
another top-manage ercise 
bringing together th skills availabl 
within the offi ial family : i the por 
to be done. The staff of the comy 
satety department shoul be neither to 
large nor to mall. Ar rweight 
safety department may becom 
dumping ground” for a number of other 
activities for which a natural home 
xt be found in other pany part 
ments. The result al f entl 
for safety and t 
lifficult t ake 

The understaffe saf epartine 

i the other hand tox 
good bets fety because of diff 

uinta g I I veTage t t 
gitimate res} sibilities. T be ‘ 
get the proj Lnpowe juantit 
‘ au . I 
ig rent rt atter 4 
toy tch safet | s worth the 
ff becaus ty i! » better « 
I et and I bl relations reduce 
bor tur r al 1 efficiency, 
lition t pr ry ftunct f 
t : ’ 


EMPLOYEE PARTICIPATION—Em- 


yee safety mittees should be is 
led the table of organization. Their 
recommenda ; erning hazards 
} 1 be heeds und acted upon, their 
ggestions st 1 be carefully weighed 
d their active pport training and 
promotion ve r d be solicite: 
An excellent exa t f how s h « 
peration pays off appears Coal Age 
March, 1957, beginning p 64. The 
sult was that a large was able 
to complete a full year without having 
Lost -tieme ~— on palit seed 1 
of fall 
JOINT ACTION—Above t [ 
el a need may f gar 
; ; nr , foty £ . 5 
: ~ . 
es or comy wing ler safet 
pr 1] Fe of ar . 
ganizatior rt ty} ay 
September 55 t < | Age, be 
ginning p 58 and feat g the higl 
essful opera f the Indiana Joint 
( ttee for ( Mine Safety. TI 
was a truly P t efiort 
Wholehearted pport of safet 
ssociations and titut by the « 
pany and participat I pany safety 
ficials in t ff f Hol s s 
and chapters, the Nat 1 Mine Re P 
Association and Nat Safety C ] 
for example, are prop. xtensions of 
top-manag t t st safety 
T hese to t gar t for 
safety. Of ' perati with fed 
eral and state safety and i spection at 
thoritie sa int ral part fa ifety 
effort 
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Practice Trends 


LIGHTING—Approved mine lighting systems, for use 
at the usual face-voltage ratings, should raise undergrougd 
illumination to levels approaching those in other industries, 
thereby improving safety performance. 


ROCKDUSTING—Slurry-type rockdusters now are 
availalbe for direct mounting on face machines, or in self- 
propelled units for wet or dry rockdusting. 

FACE VENTILATION—Auxiliary ventilation, es- 
pecially with continuous-mining machines, is being reevaluated 
in view of special problems created by faster advances. 

ROOF BOLTING—Bolt-tension-indicating roof plates 


are coming into increasing use to provide visual check on 
status of bolts. 


Operating Reports 


Action—H 
4ge, A 


Emergency 
Coal 


w to us¢ and distribute Self- 


1957 p 69 


maintain 


Rescuers igust 


Eliminating Roof-Fall Accidents—Six-step 
year of operation, for an output of | 


fall injury. C Age 


program permits full 
427.000 tons. without 
March, 1957, p 64 


i single roof- 


Mine Explosions—How they happened 
prevent repetition. Coal 


1958, p 30 


; 
with recommendations to 


May, 1957, p 96, and C yal Age, April 


Fire Control—Equipment, organization and training are the ek 


ments required for effective fire-fighting. Coal Age, July, 1957, p 66 
Dust Control With Continuous Mining—What the problems are, 
what is being done to meet them and what is needed for future progress. 


Coal Age, | 


1956 p 56 








T 8 fety training, on any particular sub- 
raining ect, begins proceeds and concludes in 
heduled well-planned manner 
. . . 

and Education The educational mission can b 
uwried out through the use of a com- 
pany publication (if thoughtfully pre- 
Promote continuous safety educa- pared), a well-planned poster campais 
thon to keep the subject alive in the word-of-moutl idvice and management 
minds of all employees. ple. The safety display board near 
Conduct target-centered training the lamphouse or at the entrance to the 
programs to improve safety in specific roperty can be a big help here. If it 
phases of mining. n't be kept timely, however, and if 
t isn’t kept reasonably clean and in good 
it ght better be removed fron 

terms training and education are ” 

t synonymous. They are tw: listinct 

functions, differing in scope and in et TRAINING FUNDAMENTALS A 
p Safety education is a broad pr for training may be indicated by 
gram designed to convince workmen and general rise in frequency or severity 
visors of the waste inherent in rates. Or the number of injuries charge- 
ident rate, and of the real i ble t : single cause—haulage, for ex- 
high safety performance. Safety umple—may spurt upward. Next step is 
ng. on the other hand. usually takes to select the training material, basing the 
tl xm of a hard-hitting direct attack election upon the recognized needs of 
on particular hazards, like 100 trait those to be trained. If an outside agency 
.ccident prevention. Safety edu s to conduct the training, these instruc- 
i : time proces while tors and company representatives should 
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EMERGENC Y TOOLS and supplic s to speed recovery work C AREFULLY-MAINTAINED rescue equipment ist he rea ly 
ure cached in specially-designed underground rooms. Keys to for instant use and should be reconditioned ediate 
the rooms are entrusted to safety officials ifter it has been used 





FUSIBLE LINKS melt in event of a substation fire to clos LAYOUT of this drainage system permits reversal of nor 


doors and seal off fireproof station from rest of mine water flow to fight fires leep in the mine 


Preparedness: Key to handling emergencies effectively and quickly 


meet to examine the content to make consulted early in the planning stages . . . 
certain it fills local needs In striving for 100% attendance at acci- Maintaining 
Course material should be severely dent-prevention training sessions, con- 
limited to the interests and needs of the ducted by Bureau of Mines instructors, Physical Plant 
trainees. In a course for cleaning-plant company officials will achieve maximum 
personnel very little reference need be results by working closely with district 
made to the fact that roof falls and officials Set up standard procedures to guide 
haulage are the major causes of accidents Beyond this basic training area there safety and production officials in cor- 
in the industry. They are more con- is advanced training work any company recting hazards discovered during in- 
cerned with safety on stairs and ladders may profitably pursue. Periodic training spections. 
und with such other matters as falls of in advanced first aid and mine rescue 
person, open machinery, dust hazards may be offered to selected men and su- 
and electric shock pervisors. One important goal of this Vigilance is the keyword in maintain- 
training should be the development of ing a mine, cleaning plant or strip pit 
PROMOTING ATTENDANCE—The new instructors in safe condition. A sluggish track switch 
problem of getting men to attend the Training, though, is not an end in in the mine, “soft” brakes on a strip 
training sessions can be a tough ome tself. The clincher is in management's mine haulage truck, dust accumulations 
The safety committee can be of great follow-through, which insures that results in the preparation plant—all these are 
help here, if the committee has been match the effort. examples of potential accidents that can 
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qualified success in all quarters. The Maintenance (Cont'd from p 160 
privilege of wearing a white safety hat 














COMPETENT 


DIRECTION for 








Te : | : ~ ; ™ 
ines is necded a ruck ramy 1 Spoil 
t of trouble and to war 
=" se } ; . _— 
uu . ’ i bedi dd 
7 | +} art she ¢ ‘ 
, 
les re estat bove and below 
P . nt 
: ; ; « 
Ihe steps throug " h this safety 
uintenance is reve are the j 
standby nspect reporting, repairing 
and following through. It is to be noted 
here that ali techr : perating de 
partments ha i ty f t inas 
ss each r | ‘ for s ‘ 
be gree tf inspectio r ring wit! 
ts own area 
> larger : emy ving 
I 
f time safety spector set ul 
rd-end-fest rules earing up I 
lems conditions: The tesnerter ot Gu 
end of his sit t w r r 
plant a t of the | rds a lations 
f g <i practice } ‘ na. Conie< 
, 
£ thic lice are G1 ‘ Sate a 
partment and with t erations chief 
Mine officials are required to take ap 
ror ; + ‘ re ed +} ; 
} priate i ‘ | 
tion, then report their actions through 
proper channels to the met of opera 
tior If such a report does not come 
; . } . 
[ wit! a pe f t ’ the safety 
lepartment and chief of operat s begi 
' 
to ask quest s. The syste insures f 
low-throug fot sQunaa> wm 
endati 
, > T) , " 
DEEP MINES—Th» portant 
' 
elements in maintaining I ne i 
} 
safe , ire fr ‘ PI rt met ame 
. . - 1 
ontrol and just suppressior Falls f 
} 1] } 
roof, rib a face still are the N l 
a a8 tel : 
Killer, ait! g a striking provement 
ader bolted rool ww in the secank 
) , 
The st pr gr edies are closer 
' 
supervision, strict pliance with tim 
bering standards and bolting patterns 
, . 
including as much extra support beyond 
the standard pattern as necessary, and 
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MAJOR AIM 





lrivers 


1 operators at stri; CLEANLINESS, ¢ 

















r : . i- . r nrer 
reas ¢ Kee] sriver®rs prove safety in pre 
ther< sche 
hetter ts g of ethanging brows 
: } loose These are th nly p 
solutions to the problem as long a 
eT are ecded t the face 
Efficient ventilation is safe vent 
t per methane contr ce and 
that s t air at reasonable velocit 
a ‘ | past active faces to li] ite 
sweep away the gases issuing from the 
Maintenance t physical plant 
the terest ‘ fety le nds thot 
hleeder< . they re | art t the ning 
r } ] . y that tor ng 
; me key x at stoppings he 
ealed . + kage . that n 
ax : aka i at airway 
—— s he rn ed. Effective gas 
tectors ot bye onside re i 
fot tenar to 
| mncle , ; & sunmreccion th, 
x pp I 
} rer r r } } , nel ter onr 
gk £ . ire x st im Water! a . 
The atter ay le wetting agents 
: , . 
Recent deve pments n rock-dusting ma 
iene, mene manuals ealie Dicteiind 
t ist } 
_— 7 ’ : 
Wet rock dusting is the latest applica 
tion method. Goals are not only a good 
lusting job but also elimination of the 
: } : ; 1 
st problem, which can be particularly 
" ; 
te in dusting in cycle behind a « 
tir us miner. Methods and equipme t 
n two mines re . a rticl 
; ' : : aii art cS 
7 
the following issues: Coal 





urv. 1955 p 582; January, 1956 p 62 
Now on the market is i TOCK 
ster whicl un be " il ' 
ning machines 1 a self-propelled 


al point is tl at the ro k lust sh | 
be evenly distributed, in back headings 
nd returns as well as ir more active 
pla es Ro k dust harriers nav hy, Sa 

luded in the erall plan, and th 
portance of loading out excessive accur 
ulations of coal dust should not b er 


looked 
Knocking dust 


COAL TRAINING 


1 lighting and safety-coded paints im- 


, 


ition plants. Frequent inspections and 
} 
yaintenance get results 








water sprays takes on added importance 
not only as a means of reducing the ex 
pl t also because of the 
re ion on the part of com- 
ensati missions to grant awards 
for purported lung damage, even thougl 
al dust st ] t be prover us the 
Iprit. For the latest on the question 
f al’s possible role in lung troublk 
see the July, 1956, issue of Coal Age 
6. In any event, prudent management 
“ j its best to keep dust counts 
below the accepted minimum and supply 
lust masks whe “ rking in h th n- 
entrations annot be av led 
In all instance maintenance f a safe 
plant requires the establishment of fire 
fighting svstems n luding water lines 
tested firehoses and chemical extin- 
g hers where et 1 : } rst- id sup 
os should te us aol loom enol 
i Si : : : ati cii- 
ever poe 
STRIPPING —In stripping, safety main- 
tenance is primarily a matter of equip- 
ent maintenance. A schedule for wire- 
roy anges st 1 be worked out 
e each unexpected rope failure is a 
; : 
tential accident. Haulage trucks must 
be kept in good ndition to head off 
' 
teeri und brake failures particular! 
Well irairmne smooth-surfaced roads may 
el ite dangerous skids, and in dry 
‘ ther road surfaces should be 
nrinkled 
‘} iAit 


must be properly train- 
ed to stay out of the of backing 
ucks and out of close clearances around 
They should also be com- 
petent in ke ping drivers out of troubk 


way 


PREPARATION 
particular heck 
dust 


In preparation plants, 


points for safety 


inspectors are accumulations on 


beams, housekeeping in the oil-storage 
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SLOGAN CONTEST gets action. Then 
promote the slogan through wide usage 
cleanup before any 


area, precautions 


welding is done, open gearing, exposed 
wiring, overhead obstructions and so on 

The possibility of using paints of dif- 
ferent 


w eighed 


colors in the plant might be 


For example, standard colors 


for safety include red for fire exit signs 
and fire equipment; orange on the inside 
of movable machinery guards and ex- 
posed edge 5 of pulley Ss, gears rollers and 
so on; yellow for handrails, top and bot- 
tom and caution signs; green for 
first-aid equipment; and black and white 
for traffic 

One final requirement, if all this main 
that 


pro- 


steps 
1 
lanes and direction signs 


tenance is to be meaningful, is 


workmen articles of 


clothing and refrain from wearing 


wear proper 
tective 


loose clothing 


Keeping 
Interest Alive 


Outmoded incentives may diminish 
enthusiasm for the entire safety effort. 

Interesting, well-planned refresher 
training programs will help keep the 
safety theme alive. 


EMPLOYING 


incentives 


INCENTIVES 


may not set 


Ill-ad- 
back the 
cause of safety but they can De a waste 
of time for the safety 
decision to adopt or reject 


vised 


department. A 
a proposed 
incentive must be based upon thorough 
study, with local conditions and per- 
sonalities weighing heavily in the final 
judging 

Strange as it may seem, safety bonuses 
have not been an 


for supervisors un- 
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quarters. The 
safety hat 


qualified success in all 
privilege of wearing a white 


for supervising a crew through an 
accident-free month may be more excit- 
worthwhile 


ing. And even more is some 


scheme where everyone partic ipates In 
making a good record and shares in the 
acclaim. 

Slogan contests are effective attention 
getters, if properly conducted. Applica- 
tion blanks may be distributed as payroll 
inserts. The response will be gratifying if 
Then 


and participation in the next contest will 


the prize is worthwhile interest 


be assured if the winning slogan is 
widely promoted 

Once an incentive has been adopted 
it must be given a fair chance to succeed 
But if it still fails to have the desired 
effect in creating enthusiasm or reducing 
must be summarily 


accident rates, it 


discarded. Permitting such an incentive 


to drag on with only half-he arted pro- 
motion may be mighty damaging to the 
entire safety program. Best practice in 
a situation like this is to 
take the 


another 
pl ace of the 
you scrap, although the 
new idea should be one that 
better-than-even chance of success. 


h ive 
idea ready to 
incentive must 


has a 


FOLLOW-UP TRAINING — Timely 
“ heduling of re fre sher training sessions 
is another way of keeping safety 
at a high level. The accident-prevention 
training offered by the Bureau of Mines 
is practk ally 1 “must” at all 
it has captured the interest of 


interest 


mines 
because 


the men at mines where it has been 


given already. Follow-up sessions on this 


type of training are especially recon 
mended to insure that maximum long- 
time benefits accrue 


One of the best wavs to kee P the 


safety program ilive is to look for oppor- 


tunities to reward individual achieve- 
ments in safety. The recipients will be 
happy to have their achievements rec- 
gnized, and the others will have their 
interest aroused Notable individual 
safety records may be searched out at 
virtually every mine 

Recent reports from several sectors 
point up the ypportunities to which 
management should be alert. In one 
instance 1 unit foreman led his crew 
to the safety of a barricaded position 
following a disastrous explosion. All were 
rescued after several hours. In another 


case, a workman was lowered in a make- 


shift cage to the bottom of a blast 
damaged shaft as the exploratory first 
step in a recent recovery operation. Sub- 
sequent work was based on his explora- 
tion. These men were properly honored 
Such achievement should not be over- 
looked. On the other hand, day-by-day 


safety which results in a 


record of 


recognized 


ittention to 
accident-free 


Th 


comme ndable 
performance should be 
of safety will be 


he tte r serve d 


Cause 


Maintenance (Cont'd 160 


from p 


Maintenance 
Materials 


Use hardsurfacing materials when- 
ever possible. 


Hardsurfacing products are an 
ple of materials that cut maintenance 
cost by life of 
and parts subject to wear, reducing the 


exam- 


increasing the machines 
and 

parts 
materials but also in labor for replace- 


number of replacements conse- 


quently saving not only in and 
ment. 
Examples of the 


parts that may be employed to lengthen 


and 


other materials 
machine and part life, reduce breakdown 
cut the cost of 


time and maintenance 
im lude 
l. Stainless and 


so On f T 


ther alloy steel 
strength, light 
weight and corrosion resistance in mine 
truck 
cages and skips, and so on Light weight 


aluminum and 


cars, hodie < stripping dipp. rs 
provided there is the requisite strength 
in itself load, 


or light weight with high strength per- 


reduces the maintenance 
mits building up parts without increasing 
total weight 
f failures 


thus reducing the chances 


steel 


2. Stainless manganese-stee 
and bronze for reducing wear and cor 
rosion in coal screening and other coal 
h andling processes. 

3. Special alloys, bronz rubber 


ther corrosion- and abrasion-resisting 


materials for pumps, valves, fittings and 


other equipment handling water and 


water with various solids. 
4. Use of lime, by 
matic feeding equipment, in 


means of auto- 
wet-prep- 
uration plants where acid is a problen 
to reduce ‘ 


5. Cast 


orrosion 
alloy, asbestos-cement 
lined or plastic pipe for mine and other 


iron, 


water lines to resist acid 
8 Rubber 
other 


sand- 


tile, sprayed and 


cement and corrosion- and abra 


for tanks and 


. 
sion-resisting materials 


storage bins. Some companies have made 


comple te bins of steel supported glazed 


tile to resist the effects of abrasion and 
orrosion 
7. Glass, stainless steel and other 


wear-resisting materials for chutes, con- 
veyor bottoms. 

8. Aluminum, 
other weather-resistant siding 
ing for 
structures. 


protected-me tal and 
and roof- 


preparation plants and other 


9. Protective coatings and paint where 


I 


needed 
10. Silicone, asbestos and other long 
lived heat-resistant insulation for elec- 


trical equipment 
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Practice Trends 


FOREMEN—Emphasis centers on developing new staff 
from the ranks. Existing staff gets special courses in super- 
visory, mining and maintenance skills. 

MECHANICS AND ELECTRICIANS—Growing needs 
being met by more classroom and on-the-job training. 

MACHINE OPERATORS—tTraining stresses proper 
handling and care of machines. A future possibility: School 
mines or sections for an area or group of mines. 

SUPERVISORS AND MANAGERS—Practice favors 
regular meetings, formal courses and home study. 


NEW RECRUITS—Attention focuses on high schools 
and vocational institutions to develop engineers, miners and 


supervisors. 








of coal. This means that the quality or 
competence of added personnel, as well 
as of the sharply reduced face group, 
will have to be of the highest order. 
In other words, each man will have to 
be carefully trained to do his job cor- 
rectly, quickly, economically and safely 


then as well as now. 


Types of Training 


Check over the entire production 
foree to determine what types of 
training are needed. 

Consider the value of training for 
both specific and general occupational 
needs. 


In evaluating training needs, a com- 
pany can consider giving its personnel 
the following types of instruction: 


1. All company personnel—General 
safety training. This can help greatly 
to increase individual safety conscious- 
ness and to promote safe mining prac- 
tices. Certain personnel, furthermore, 
might receive specialized instruction to 
suit occupational needs. The underground 
man, for example, has the greatest need 
for detailed information on the dangers 
of inadequate roof support. Similarly, 
the tippleman needs special coaching on 
the hazards of preparation plant ma- 
chinery and equipment. 

2. Mechanics and electricians—Instruc- 
tion in preventive proce- 
dures, how to spot equipment troubles 
quickly, and how to make repairs effi- 
ciently. 

3. Machine operators and selected al- 
ternates—Training in how to handle and 
care for their machines to ensure max- 


maintenance 
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imum performance in the production 
cycle. 

4. Apprentice supervisors—Instruction 
in the foreman’s duties and responsi- 
bilities, and in all mining subjects he 
must know how to certify for foreman’s 
papers. Trainees should be carefully 
selected for leadership qualities. 

5. Apprentice mechanics, electricians 
and shop workers—Training in the re- 
conditioning and rebuilding of equip- 
ment. Recruits can be drawn from com- 
pany ranks or from outside sources. 


6. Supervisors and managers—General 
instruction in how to be better bosses, 
and special instruction in how to in- 
crease their knowledge and skills in 
certain areas of responsibility. Foremen 
well trained in spotting equipment 
troubles and in good preventive main- 
tenance, for example, can contribute 
much to minimizing downtime. 


Success Keys 


Organize the training course or pro- 
gram and get competent instructors. 

Create a training environment that 
will encourage employee participation 
in training programs. 


Certain common denominators are 
basic to the success of any training ef- 
fort. These are: 


1. Define the objectives of training 
and make these publicly known to the 
maximum number of eligible partici- 
pants. 

2. Conduct a careful screening of can- 
didates for new jobs and higher-ranking 
jobs. Screening is usually based on per- 
sonal interviews, recommendations from 


those closely associated with the appli- 
cant, aptitude tests, or some combina- 
tion of these. 

3. Organize and outline the training. 
Only the most competent instructors 
should be used, whether in classrooms 
or on the job. They should be well 
versed not only in their subjects but 
also capable in the art of communi- 
cation. Instruction can be drawn from 
a number of sources including company 
personnel, mining extension services, ap- 
propriate state departments, and federal 
agencies. 

4. Provide adequate, comfortable fa- 
cilities for classroom instruction, where 
included in a training program, as well 
as authoritative textbook material and 
illustrative training aids. Equipment, ma- 
chines and apparatus should be made 
available for practical application of 
classroom study. 


5. Create a training environment that 
will encourage employee participation in 
training programs. Salaries for working 
personnel, for example, should not suffer. 
Transportation problems should be 
worked out as much as possible. The 
company’s interest in employee self-im- 
provement should be constantly publi- 
cized. 


6. Arrange for periodic follow-up of 
trainee performance on the job and make 
refresher courses or opportunities avail- 
able to those who want to brush up. 


Methods of Training 


Use methods best suited to miner 
training needs. 

Give supervisory personnel oppor- 
tunities to improve their knowledge 
and skills. 


How miners and management person- 
nel are trained depends generally on 
company training philosophy, the num- 
ber to be trained, the type of training 
and who is to be trained. Those meth- 
ods generally employed, or most desir- 
able, for training miners include the 
following: 

1. On-the-job mine or shop training. 
At least some exposure to this type of 
training is virtually indispensable for ap- 
prentice supervisors, apprentice mechan- 
ics and electricians, and machine oper- 
ators. 

2. Classroom instruction and extension 
courses. Where only one, two or a few 
men are involved, the mining school 
extension course is frequently the best 
expedient. 

3. Combined classroom instruction and 
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on-the-job training. Some companies find 
that textbook learning must be accom- 
panied with practical experience for best 
results. 

4. A school mine or section 
a field or a group of company mines. 
This method is specially good for train- 
ing new employees, transfers, etc. 

For training supervisors and mana- 
gers, the following techniques are con- 
sidered good practice 

1. Regular conferences and meetings, 


including reports from standing or spe- 
cial committees. Free discussion of prob- 


serving 


lems and other matters of mutual in- 
terest open the way to increasing the 
individual supervisor's or manager's 


knowledge and skill. 

2. Formal instruction courses. These 
may be presented in strictly textbook 
and/or discussion form, or can be ac- 
companied by laboratory work as, for 
example, the study of controller panels, 
etc. 

3. Home study and reading. Keeping 
abreast of current developments in the 
industry and of good mining practices 
as, for example, through regular reading 
of Coal Age, is an avenue of learning 
dependent only on the individual's ini- 
tiative. 


Foremen Training 


Seek to develop new supervisors 
from the ranks through a program 
combining classroom instruction and 
practical experience. 

Improve the performance of fore- 
men on the job by giving them regular 
opportunities to discuss their problems 
with other foremen and superin- 
tendents. 


foremen 
two 


The training of usually 
breaks down into parts 
training experienced foremen to do a 
better job, and training men from the 
ranks on the foreman’s duties and re- 
sponsibilities. 


main 


DEVELOPING NEW FOREMEN — 

“Imports” of good foremen are be- 
coming scarcer and, furthermore, exper- 
lence shows that this method is not a 
reliable means for procuring topnotch 
career men. Perhaps the best bet for 
adding to the supply of quality fore- 
men is by upgrading men from the 
ranks through a combined process of 
classroom instruction and on-the-job 
training. 

A number of variations of this tech- 
nique may be employed, especially as 
these variations deal with the relative 
amount of time devoted to classroom 
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Operating Reports 


Testing Personnel—Psychological tests have proved practical in 
measuring employee ability and personality. Correctly used, they can be 
a real asset in upgrading personnel selection and placement. Coal Age, 


Recruiting Youth—Industry, schools and parents in the Bluefield 
(W. Va.) area cooperate to whet youthfel appetites for careers in engi- 
neering and vocational trades. Program activities are directed toward 
public relations, science fairs, engineer speakers, guidance, and school 
problems. Coal Age, November, 1957, p 54. 

Troubleshooting—Classroom and laboratory training aim to de- 
velop competent men in electric troubleshooting and maintenance. A 
basic course covers electrical circuits, contactors and relays, DC motors, 
and wiring diagrams. Qualified men move to advanced training in 
hydraulics. Coal Age, December, 1957, p 72. 

Shop Training—An 18-mo shop training program for new recruits 
provides a reserve of potential maintenance men. Interest of older workers 
is increased through a 60-hr course in basic electricity. The payoff: Less 
downtime. Coal Age, January, 1958, p 110. 





work and to on-the-job training. One 
company figures on a 3-mo course which 
dovetails 600 hr of on-the-job visual 
education with 75 hr of textbook learn- 
ing, discussion and home study. 

By rotating foremen trainees for 2-wk 
stretches of on-the-job training in six 
different mines over a 3-mo period, each 
man is able to (1) gain first-hand 
knowledge of a wide variety of seam 
conditions and mining systems and (2 
observe 30 to 40 different foremen on 
duty. In this way trainees can see for 
themselves what makes a really good 
foreman tick. Comparisons are readily 
made, for example, as to which fore- 
men get the best response from their 
men and which take the most pains in 
good housekeeping. Perhaps most im- 
portant, trainees note 

1. That the mine or section foreman 
is the key to high productivity. 

2. That the foreman’s  attitude— 
whether aggressive or lackadaisical—is 
reflected throughout the ranks of his 
men. 

3. That many mining problems stem 
from lack of understanding between the 
foreman and his men. 

4. That a good foreman must be 
able not only to handle men but also 
to get along with them. 

5. That to be successful, a foreman 
must be a true leader—not only well- 
informed on the art of mining, but also 
well-versed in the limits of his author- 
ity, and well-practiced in how to be 
fair and when to be firm to all his men. 

On-the-job training should be supple- 
mented with at least 1 hr of classroom 
instruction per day. It may be neces- 
sary to set up two classes to accom- 


modate both day and night shifts. In- 


struction, given by company or outside 
experts, or both, should cover all sub- 
jects basic to foreman certification. A 
full curriculum, for example, might in- 
clude ventilation, gases, approvals and 
permits, records, general mining prac- 
tices, explosives, belts and conveyors, 
electricity, first aid, roof-bolting, gen- 
eral safety, lamp assembly, gas testing 
and anemometer use. Special instruction 
on the supervisor's duties, on company 


standards, and on the importance of 
human relations in job performance is 
highly desirable. 


Textbook instruction can be based on 
the state mine foreman’s guide (if one 
is available), or on publications of state 
mining departments and extension ser- 
vices of mining schools. Such material 
is usually most effective if adapted and 
simplified by company instructors. 


UPGRADING EXPERIENCED FORE- 

MEN-—Foremen on the job can get 
valuable training through conference 
discussion of their problems with other 
foremen and with superintendents. The 
conference method brings collective ex- 
perience to bear on current problems 
and permits valuable exchange of know- 
how and ideas. 

One of the best ways of implement- 
ing this technique is through regular 
meetings at the mines. Foremen meet 
with their superintendent in his office, 
or some other suitable place, for 1 or 
2 hr. The meetings can be arranged 
so that each foreman from each shift 
manages to attend one conference of 
every two or three. 

At these sessions, the freest possible 
discussion is encouraged—no holds are 
barred. In this way, many opportunities 
are provided for practical schooling not 


177 








only in operating and labor questions 
but in mine mathematics, physics and 
chemistry. Sometimes, foremen are asked 
to prepare a “laundry list” which pro 
motes discussion on such problems as 

1. How to instill the spirit of coop- 


eration among employees 


2. How to eliminate absentecism 

3. How to minimize carelessness and 
“goldbricking.” 

4. How to recognize desirable char 


acteristics in a satisfactory foreman 
The conference method also finds ex- 
company 


taken oil 
the job for 5-day periods and meet in 


pression through division- or 
wide meetings. Foremen are 
some central geographical spot to part 

ipate in an organized conference agenda 
Here " the 


scope than at mine 


aims are usually broader i: 


meetings Comp anv 


activities and policies are discussed and 


practical help is given in leadershi; 


employee and community relations, effi- 
safety, maintenance, 


cient conduct of 


production work and product control. An 
opportunity is provided to meet and get 
offic ial 


The program als 1m™ lude Ss re laxation aim 


acquainted with top company 


entertaininent 


For formal instruction to foremen, 
consider the possibility of giving night 
classes from S« pte mber to May. Classes 


might meet two nights a week from 
8 to 10 PM. Subjects covered could in- 
clude mine engineering and mathemat 


ics, public speaking, better reports, tech- 
niques of job instruction and conferen 
le adership 

Men 


be selected for an 


might the 


2-wk sum- 


fre m these classe Ss 
intensive 


days aw ek 


mer course, meeting 6 

from 8:30 AM to 4 PM. Successive 
groups could be selected between June 
and early September. While they are 
going to x hool foremen hould be 
paid their regular salaries and no charge 


should be made igammst vacathon time 


Maintenance 

Training 
Investigate the possibilities of in- 

company training to enlarge and im- 

prove the present force. 

training 


Consider how supervisor 


can aid in reducing maintenance costs. 


IMPROVING THE EXISTING FORCE 
- Modern practice points to in-con 
} 


ipany 


training, based on combined classroom 


instruction and practical experience, as 


the best way to upgrade the qu ality 
of the existing maintenance staff 
One company, for example sets uy 


a definite course of instruction, on com 


pany time, for an initial group of 18 


mechanics in three classes of six men 
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each (Coal Age, April, 1957, p 76 

Each of the three classes meets twice 
a week, from 8 AM to Il AM, in a 
specially equipped classroom near the 
surtace shop The course 1s designed 


to provide a minimum of 48 hr of in- 
struction and practical exercises in elec- 
tric al theory and trouble-shooting Be = 
fore the program is completed, 36 other 
mechanics have an opportunity to take 
the training. 

Purpose of the training program is to 
provide means through which the men 
prese ntly « mploye d as section and shoy 
mechanics can upgrade themselves to 
handle the problems of modern machine 
efficiently 
management 

tacts 


preventive 


more In developing 


inspire d 


mining 


this was 


program 
by these two 
1. Good 
the fast st-possiblk 
ance of 
necessities 

2. No one can 
i mechanic if he 
tools 
adequate ly 


maintenance an 


i 


location and 


absolute 


ck il - 


electrical troubles are 


work of 
is not equipped with 
and the 


maintain 


criticize the 


the proper training he 
nex ds to today 's 


mining machines 
With 
perating officials and maintenance 
met to discuss ways and means of im- 
The 


a formal instruction 


such considerations in mind 


men 


proving maintenance outgrowth of 


these meetings was 
g 


program, sponsored by the extension 


services of one of the leading univer- 


sity mining & hools 


Instruction begins with a review of 
the fundamentals of electricity, includ 
ing the Ohm's law 
haracteristics of series and parallel cir- 


cuits, and the meters and 


relationships in 


proper use of 
Basic 
peration und =the 


instruments principles of motor 
functions of relays 
treated 


components as in 


und contactors are thoroughly 
using actual machine 
structional aids 
The aim of this 

damentals is to draw 
mon ground the six 
who likely 
and experience. From this point, the em- 
phasis is on trouble-shooting 


instruction in fun 
together on con 
men in each class 
diverse aptitudes 


most have 


Several made by the 


company 


concessions are 


and by other mechanics not 
The 
attend the 
days a week for the specified hours and 


yet in traming company agrees to 


have the men school two 


then to complete these shifts on their 
ussigned jobs. This means that, while 
men are enrolled in the course, they 
must work steady dayshift during the 


The other mechan- 
ics, who enter training later, rotate on 
the second and third shifts to make this 


schedule possible. 


instruction period 


Benefits of the program indicate that 


maintenance will be improved through 
and job inter- 
Re- 


resulting from 


incTe ase d job know ledge 


est among the maintenance men 


ductions in downtime 


faster clearance of outages, are expected 
training 
And 


training 


to return the investment in 
within a reasonable period of time 
a valuable by-product of th 


may be the discovery of unrealized 
le adership talent among the maintenance 


men. 


STAFF — More 


announcement 


RECRUITING NEW 
frequently than not, the 
of shop training for apprentices brings 
considerably 


a deluge ot applic ations 


in excess of job quota needs. Thus, on 
of the biggest jobs in adding new main 
tenance men is in the selection of 


trainees 
Initial 
personal interviews with operating and 
othi ials I 
nay be empk ved t 
scientifically a cand 


knowledge and fitness 


scfeening is 
maintenance r further screet 
ing, aptitude tests 
ce termine more 
date’s intelligence 
for mechanical or electrical work 


In one 18-mo shop training program 
trainees are put to work in the central 
‘ } | 
shop, primarily on the rebuilding and 


reconditioning of equipment They work 
; 


with experienced mechanics am 
ll phases f mainte 


covering I 


tricians 
from the dismantling of 


equipment to final assembly und testing 


nance work 


Along with practical shop work, k 
I 


ture and classroom study is rovided 


This part of the training program is 


; 
conducted in entral repair shor 


, ' 
lassroom which is equipped with a le 


ture und lemonstration table a largae 
blackboard, and an opaque projector 
und screen. Through the use of thes 
facilities the basic funda nentals ot ] 
brication, hydraulics vechanics and ele 


special effort is made to have the k 
ture material coincide with shop work 


To round off the program, representatives 


ot various manufacturing companies give 
lectures on the nstruction and cart 
f machines and equipment 

4 shop training program of 15-m 
duration naturally involves a great dea 
of instruction time. This may become 


quite a problem as the need increases 
for adding more new tne hanics el 


staff 


new 


tricians, etc., to the One solutior 
start 


system so that older 


trainees on a 


he re 1s to 


stagqge red trainees 


can assist newer ones 


SUPERVISOR TRAINING— Substantial 
savings in production time and mainte- 


costs can be achieved if foremen 


nance 
have a better appreciation of the care 
of mining equipment. Su appreciation 


in be best achieved by showing them 


how to spot equipment trouble before a 


major breakdown occurs. A company 
should expect foremen to take instruc- 
ion as an opportunity to learn and be 

come better or more valuable employ 

ecs 


course might include in- 


A typ al 
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struction in the fundamentals of elec- 


tricity. Such topics could be covered as 


Ohm's law, wiring and magnetism, AC 
und DC principles, DC mine circuits 
und Lenz's law. With this as a foun 


dation, foreman students could pass t 
applied maintenance proc edures—for ex 


ample, how to read schematic wiring 


‘ 
te 


and is la 


and 


diagrams and how to trace 
trouble in circuit 
check that section 


The benefits of foremen’s maintenancx 


one 


part of a 
then items in 


training are not always measurable in 


dollars and cents. They are reflected in 
ther ways There is better cooperation 
between foremen and nx anics. Major 
breakdowns are prevented since equij 
ment is stopped and repaired before 
t fails completely. When a failure does 
take place, there is less downtime be- 
cause the foreman and mechanic work 
with the wiring diagram and all effort 


is directed to fixing the 
than to 


quent 


machine rather 
“shooting in the dark.” A fre- 
that fewer new parts 


to be purchased. Although not eas- 


result is 
h ave nD 


ily measurable, benefits add up to more 


production per shift 


Machine-Operator 
Training 

Consider training in the proper 
handling and care of machines as a 
basic factor in achieving maximum 
mine output. 

Explore the possibilities of setting 
up a school mine or section to provide 


practical experience in the operation 
of machinery and equipment. 


Miners require 


skill 


modern 


a great de al of 
fr m 
Thus, 


to get top performances 


coal-mining machines adequate 


training in the handling of continuous 
uiners, shuttle cars itting, loading and 
drilling machines, timbering and roof- 


bolting machines, etc becomes a key 


ac hie Ving Maximum mine 


put. Through the proper handling of 


factor in out- 


achines, the operator also plays an im- 


portant part in preventing abnormal wear 
and tear which lead to breakdowns and 
lost production time 


In most cases, machine operators learn 


their jobs through on-the -job training as 
. 
hel 


velpers to experienced men. Some of 


the largest machine manufacturers con- 


duct instruction programs on machine 


operation for customers. Where such 
training is available, companies should 
take advantage of it, especially when 


shifting from conventional to continuous 
mining machines 

At least found it 
beneficial to train shuttle-car and cutting- 


one company has 


machine operators above ground. A sur- 
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face course is staked out and chalk- 
lined to duplicate the turns an operator 
must make underground. Trainees then 
practice for 6 or 8 hr periods und 
the Pervisi f ' perintend 
ent or safety director. As a result, ma- 
ne maneuvering skills are improved 


are knocked out. 





SCHOOL MINES—A small training 
ime r sectlon—serving a field or a 
J p of ipany ves—is an excellent 
wa t provide practica schooling in 
ac hhine peration 

This t nique would be particular 
helpf ng new employees, trans- 
fers, et ry help to cut down 
th t of training. Coal produced in 
the trainin x an be urketed, like 
ther coal, through the sponsoring 

pal r : t With an exp. 

ed : ar ” r tw exper 
ences assistant tr t I i i 
might not be t much higher than coal 


r section. And once 





u r reg ar gnuments their pro- 

+3 

‘ ti 4 safety pert Tinance should 
result lowest t 


Safety Training 


Aim to give all company personnel 
a better understanding of their safety 
responsibilities to themselves and to 
their co-workers. 

Provide thorough the 
proper handling of machinery, equip- 


training in 


and im actual and 


potential job hazards. 


ment and tools, 


7 
Better mine engineering will continue 


us a basi industry's battle 


reduce accidents ind = fatalities 


Equally important, however, is attack 
on the -ost stubborn of all obstacles— 
the foibles of h When 
every individual more com- 

him- 
o-workers the stalemate, 
in all probability, will break. And bet- 
ter individual understanding means pri- 
marily one thing 
safety 


to safety 


man nature 
realizes 
pletely his safety responsibilities t 


: 
self and his « 


more intensive and 
and education 


the follow- 


extensive 
Basic 
ing guideposts 
l. Safety training should be 
all personnel, from the 


training 


training are 


given to 


manager in the 


office right down the line to the man 
at the face 

2. Unrelenting effort should be made 
by all personnel to observe safe min- 


ing practices and to comply with safety 


jaws and regulations 

3. Good housekeeping should be pra 
toe d at all times—care le ssness und mess 
iness are the harbingers of accidents 


4. Thorough training should be pro- 


vided in the proper handling of ma- 


hinery, equipment and tools. 


5. All personnel should be thoroughly 


indoctrinated in the actual and 


of their 
properly equipped with safety gear when 


necessary. 


poten 


tial hazards occupations, and 


and 


outlaw ed 


7. More emphasis should be placed 
on getting cooperation in good safety 


6. Horseplay taking chances 


hould be 


practice than on inflicting penalties for 
breach of good 
It is difficult 


companies should do to carry 


practice. 


to document what in- 


Liv idu al 


it a vigorous campaign of safety train- 


ng and education each 


i 


methods 


since, in case, 
should be suited to particular 


needs. But a number of general prac- 


tices have « volve d whi h have proven 
their worth, or have received fairly 
widespread acceptance. These include: 


l. Setting up a committee to promote 
of observing safety laws and 


the ause 


regulations and to act as liaison between 


1anagement and labor on grievances. 


2. Posting bulletins, cartoons and 
other billboard data at strategic points 


arouse safety consciousness on the 


' 
r 
0D 


3. Instructing foremen to organize 
weekly meetings between themselves and 
their 


rews for the discussion of current 
safety proble ms. 


4. Arranging for USBM instructors to 
ve their 100% accident prevention train- 


12 c urse 


to all personnel 


5. Providing instruction in first-aid and 
ne-rescue work 

6. Participating in safety contests 
7. Promoting attendance at 


safety 


Holmes 
chapter meetings 


Pre-employment 


Training 


Expand existing recruitment and 
publicity programs. 
Concentrate on high schools for 


long-range development of new talent. 


The need is urgent for drastic re- 
vision of pre-employment training and 
programs if the great de- 
mand for men in the in- 
is going to be met. Aside from 


the unusually 


recrultment 
new young 
dustry 
large needs for mainte- 
nance men cited previously, the indus- 
try is already faced with an immediate 
shortage of 250 engineers (Coal Age, 


March, 1957, p 54). 


ENGINEERING RECRUITMENT— 


Essentially, the industry’s problems in 
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selling the coal profession to young men 
can be solved by improving and ex- 
panding existing pre-employment and 
training programs. 

Excellent publicity material has been 
prepared for all levels of students by 
the National Coal Association, other coal 
associations and some companies. Mail- 
ings of such material, however, are 
dwarfed in comparison to educational 
programs carried on by other industries. 

One of the most promising develop- 
ments on the recruitment scene is in- 
creasing management recognition of the 
importance of interesting high-school 
students in coal-mining careers. More 
and more personnel managers are realiz- 
ing that the high-school student, partic- 
ularly in coal-mining areas, is the key 
to long-range fulfillment of personnel 
needs. However, although a handful of 
companies are conducting aggressive high 
school campaigns, only the surface of 
opportunity has been scratched. 

Some 200 scholarships in mining en- 
gineering, for example, are offered 
throughout the country by coal associ- 
ations and individual companies. But 
this number is certainly not adequate 
when compared to the industry's im- 
mediate needs for engineers mentioned 
above 
in view of reports that many existing 
scholarships go unclaimed. 

Much could be done to alleviate the 
scholarship situation by more wide- 
spread advertising of scholarships, by 
sending company and association repre- 
sentatives to recruiting areas to sell the 
modern coal profession to prospects, and 
by setting up salary scales and living 
conditions commensurate with standards 


It becomes even less adequate 


in most other professions and industries. 

When scholarships are awarded for 
college study, it is frequently desirable 
to pin the grantee down to a formal 
contract. By this contract, the company 
pay, say, $1,000 per yr for 
4 yr of college education. In return, 
the grantee agrees to work for the 
sponsoring company for at least 2 yr 
after graduation. 

Salaries offered sometimes can not be 
as good as those offered by some other 
industries. But the differential, where 
occurring, is made up through the bene- 
fits of the 4-yr scholarship. Also, by 
having the grantee agree to work for 
at least 2 yr with the company, he is 
brought to the point where he can take 
the mine foreman’s exam, thus qualify- 
ing for higher pay. At least one com- 
pany has had outstanding success in 
holding grantees by this system. 


agrees to 


MINE RECRUITMENT — Engineers 
are one industry need, but miners, me- 
chanics, electricians and bosses are 
equally critical now and in the future. 
A well-thought-out and well-carried-out 
program also serves to build the inter- 
est which will make recruitment in these 
categories more rewarding among high- 
school and junior high-school students. 

There are a number of approaches 
to developing and holding the interest 
of such students. A typical approach, 
however, might capture the interest of 
boys and their parents in the modern 
coal mining profession through sponsor- 
ing science fairs, movies and lectures 
about coal, and inspection trips to 
mines. These efforts might be 
panied by offering aid to organize high 


accom- 


school mining curricula and to set up 
vocational guidance committees. It might 
also prove expedient to subsidize, or 
provide, teaching 
talent 


High-school mining courses are 


otherwise necessary 
and guidance 

gen- 
Ms hool 
time is divided between traditional aca- 
demic subjects and vocational subjects, 
with careful correlation to that 
boys will become good citizens as well 
as good miners. A typical course might 
be made up as follows: 

Sophomore Year, Mining Subjects— 
Geology of coal, mine law, mine gases, 
ventilation, timbering. Shop work—Weld- 
ing, bench work, lathe, drill, shaper. 

Junior Year, Mining Subjects—Tracks 
and transportation, ventilation, drainage, 
pumps and pumping, related mathemat- 
ics. Shop Work—Electrical circuits and 
motors resist- 
ances, testing equipment 

Senior Year, Mining Subjects—Explo- 


sives and blasting, ventilation, mine law, 


erally designed for 3 yr and 


Insure 


diagrams, and controls, 


mapping and drawing, mine chemistry, 
applied trigonometry. Shop work—Hy- 
general (clutch, 
timbering, 


draulics, mechanics 
transmission, 
tracklaying. 


All Three Years—Academic Subjects: 


English, social studies, physical educa- 


gears, power), 


thon 

Teachers forming like the 
above are, for the most part, experi- 
enced coal mining men. Realizing that 
teachers with mining experience 
are essential but scarce, coal operators 
and associations can cooperate to seek 
out properly qualified men for teaching 
jobs. 


courses 


Cc oal 


Help in Buying... 


A COMPLETE CROSS SECTION of the modern equipment, materials and 
services offered by manufacturers and service organizations is presented in the 
following pages to round out this 1958 Mining Guidebook issue of Coal Age. 


1. If you need equipment, materials and services not previously 


used... 


2. If you are interested in additional sources of equipment, mate- 
rials and services . . . 

3. If you are developing a new idea in production, preparation and 
safety and want to see what’s available for carrying it out. . . 


Check the Buying Directory beginning on p 185 of this issue. Find the product 
in the alphabetical list. Under it will appear the names of the key manufacturers, 
with those advertising in this issue indicated by black-faced type. Trade names 
also are included in the Buying Directory for convenience in identifying and 


selecting products. 


Consult advertisements in this issue for information on specific products. 
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FOR ALL YOUR PREPARATION NEEDS 
—from the GROUND UP— 


you can depend on McNally Pittsburg 
COMPLETE PLANTS « ADDITIONS ¢ PARTS 


McNally Norton Washers 

McNally Mogul! Baum Jig 

McNally Unit Washery 

McNally Rheolaveur Coarse and Fine Coal Launders 

McNally Menzies Cone Washer 

McNally Brusset Vacuum Jig 

McNally Fine Coal Feldspar Jig 

McNally Vissac Thermal Dryer 

McNally Pulso Dryer 

McNally Cascade Dryer 

McNally Dryclone 

McNally Two-Stage Gearmatic Crusher 

McNally Double-Roll, Single-Roll, Stoker Sizing 
Crushers 

McNally ‘Cradle Idlers'’ for Belt Conveyors 


Beorings © Belts © Bins © Booms © Box Cor looders * Box 
r Rescreens © Cor Dumps © Car Havls © Cor Retorders 
tings ®© Chains © Chutes © Cool Breakers © Conveyors 
Couplings © Drives © Elevators © Feeders © Gotes ® Hold 
sks © Hoppers © Picking Tables © Pulleys © Pumps 


fts © Sprockets © Volves 


Talk it over with The Men from McNally Pittsburg. 
Write for information — 


M‘NALLY 3° PITTSBURG 


MANUFACTURERS OF EQUIPMENT TO MAKE COAL A SETTER FUEL 


McNally Pittsburg Manufacturing Corporation—Manv- 
facturing Plants: Pittsburg, Konses * Wellston, Ohio 
Engineering and Soles Offices: Pittsburgh * Chicago 
* Rio de Janeiro * Pittsburg, Kansas * Wellston, Ohio 
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COAL 


5¥2-yd. SHOVEL DELIVERS TOP 
PRODUCTION IN TIGHT QUARTERS 


Capacity alone is not the only measure of a real 
mining shovel . ability to move overburden any- 
where at lowest cost can be a deciding factor. The 
Manitowoc 5'¢ -yd. Model 4500 shovel is engineered 
from the crawlers up as a true mining machine .. . 
combining long reach, big capacity and reserve power 
with the all-important mobility to get in and work 
in close quarters 


A single diesel power package eliminates several 
electric motors, miles of wiring, control boards. deli- 
cate electrical connections, expensive power installa- 
tions in remote areas and a restrictive trailing cable 
. . . the 4500 travels anywhere. Maintenance is 
simple . . . easily handled by your regular mechanics. 
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For consistently greater mining output the Mani- 
towoc 4500 has simple, powerful main machinery 
having only 15 gears . . . simplified air controls. . . 
smooth, torque converter power. A 60 foot hi-lift 
shovel boom is available when more reach is needed 
. dragline booms in various lengths meet any job 
requirements. 
Your Manitowoc distributor has many more profit- 
able facts on the Model 4500 . . . get in touch with 


him now! 


MANITOWOC ENGINEERING CORP. Manitowoc, Wis. 


CRANES 20-100 TON 








A NEW COMBINATION OF NAMES 
WELL-KNOWN IN TRUCK HAULAGE 


[he merger of Dart Truck Company with Kenworth Motor 
Truck Company, a division of Pacific Car and Foundry 
Company, brings about an advantageous consolidation. All 
the facilities, all the engineering abilities and the wealth of 
experience of both companies are now brought together 
to serve the coal mining industry and other off-highway 
haulage industries. A large, new plant now being erected in 
Kansas City will house the merged companies—now known 
as KW-DART TRUCK CO. As in the past, the new 
company will continue to concentrate its service to the 
development of superior haulage equipment. 


HEAVY DUTY TRUCKS FROM 10 TONS TO 75 TONS 
“TRUCKS SINCE 1903” 


This 75 ton KW-Dart coal hauler de 
livers an exceptionally low cost per ton 
ratio. If you'd like performance figures 
and specifications, please write. 
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Buying Directory 


Equipment Materials . . . Services 


, Directory of Manufacturers, p 294; Advertising Index, p 316. Black-faced type indi- 
cates a product-information advertisement in this issue. 
. EQUIPMENT, MATERIALS AND SERVICES FOR COAL MINING, together with 


the names of those who furnish them, are shown in Part 1 of this Buying Directory, 
starting on this page. 

All products, materials and services, with their suppliers in each instance, are listed 
alphabetically under the key words. For example, look for Roller,” rather 
than “Roller Bearings.” If a product does not appear under one possible classification 

for example, “Cable, Welding”—look for the this 
‘Welding Cable.” 


“Bearings, 


alternative listing—in instance 


BLACK-FACED TYPE indicates a manufacturer or supplier providing more detailed 
lata on available equipment, materials and services through product-information ad- 


vertisements in this issue. (see p 316 for Advertising Index 


THE ADDRESSES of the manufacturers, suppliers and service organizations appear- 
ing in the Buying Directory are listed under the company names in the Directory of 
Manufacturers beginning on p 294 of this issue. For added convenience in obtaining 
services and materials offered by advertisers in this issue, their sales 
offices and representatives are shown by states in the Advertising Index beginning on 
p 301. A special Searchlight advertising section is indexed beginning on p 310 


equipment, 


ACETYLENE GENERATORS AERIAL PLATFORMS AIR COMPRESSORS, AIR COMPRESSORS, 








Air Reduction Sales Co. Div Puman Manufacturing C< CENTRIFUGAL SELF-PROPELLED 
-. | i —_ Bit ‘ - GIRAFFE American Blower, Div. of Acme Machinery Co 
“AIRCO ‘ AERIAL SURVEYING, American Standard a hye, Ceo. 
, soocma 4 
The Sight Feed Genera MAPPING Imperial-Cantrell Mfg. Co 
SGHT FEED Aerial Surveys, Inc. AIR COMPRESSORS, -i 
American if urveys nec ’ . 
ACTUATORS, CYLINDER, Jack Ammann Photogramn PORTABLE, MINE Le Roi Div., Westinghouse Air 
LINE VALVES ric Engineers, Inc Acme Machinery Co Brake Co 
Ledeen. Inc Fairchild Aerial Surveys. Inc Cardox Corp AIRDOX Morse Bros. Machinery Co 
Emglo Products Corp Shramm Inc.—“PNEUMA 
ADDITIVES, FUEL-OlL AERIAL TRAMWAYS EMGLO” TRACTOR” 


Warren Refining & Chemical 
Cx 


PVR 


ADDITIVES, LUBRICANT 
Dow Corning Corp 


E. I. du Pont de Nemours & 
Co., Inc 

Shell Oil Co 

Stewart-Warner Corp Alemite 
Div 

Warren Refining & Chemical 
Co.—“PVR 

ADHESIVES 

B. F. Goodrich Industrial Prod 
ucts Co *PLASTILOCK.” 
“VU' CALOCK,.” “DUO 
LOCK" 


AERATORS, BIN 
Bin-Dicator Co.—“BIN-FLO” 
Convair 

AERIAL PHOTOS 


Aero Service Corp 
American Air Surveys, Inc 
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Interstate Equipment Corp 


AFTERCOOLERS, AIR 
Chicago Pneumatic Tool Ci 
I -Rand Co. 

Joy Mig. Co. 
Worthington Corp 


AGITATOR CONDITIONERS 


The Daniels Co.. Contractors, 
Inc. 

Eimco Corp 

Western Machinery Co.— 
“WEMCO” 


AIR CLEANERS, COAL 
—_ Bet Co.. Dept. CAMGL- 


Roberts & Schaefer Co. Sub. 
Thompson-Starrett Co., Inc.— 
“SUPER-AIRFLOW” 

Stephens- Adamson Mfg. Co 
“AIR-SAND” 

AIR COMPRESSORS 

Schroeder Brothers Corp 


, Crees, ite 


Gardner-Denver Co 

M. Glosser & Sons Inc 

Imper al-Cantrell Mfg. Co 
‘CANTRELL” 

Joy Mfg. Co.—*“MINEAIR” 

Morse Bros. Machinery Co 


AIR COMPRESSORS, 

PORTABLE, SURFACE 
Cardox Corp AIRDOX 
Chicago Pneumatic Tool Co 
Davey Compressor Co. 
Gardner-Denver Co 


Imperial - Cantrell Mfg. Co 
‘CANTRELL” 
Ingersoll-Rand Co.—*“GYRO- 


FLO” 
Joy Mig. Co.—“AIRVANE” 
Le Roi Div., Westinghouse Air 
Brake Co 
Morse Bros. Machinery Co 
Schramm, Inc.—“PNEUMA- 
POWER,” “UNISTAGE” 
Worthington Corp 


AIR COMPRESSORS, 
STATIONARY 
Allis-Chalmers Mfg. Co., In 
dustrial Equipment  Div.- 

“ROFLO” 
Cardox Corp.—“AIRDOX”™ 
Chicago Pneumatic Tool Co 


Davey Compressor Co. 


Emglo Products Corp.— “EM- 
GLO” 

Gordner-Denver Co 

M_G + & Sons Inc 

Imperial-Cantrell Mfg. Co 
“CANTR 

Ingersoli-Ran 

Joy Mig. Co. o TNDUSTRIAI 
ATR” 

Le Roi Div., Westinghouse Air 
Brake Co 


Morse Bros. Machinery Co 
Nash Engineering Co. 

Ore Reclamation Co. 
Penn Machine Co 
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INAIEX 


J 


LASTS 
LONGEST 


CUT COSTS 


DEFEATS ABRASION 
AND CORROSION IN 
MINING-EVERYWHERE! 


TYPICAL DOLLAR-SAVING APPLICATIONS 


Complete information on Lining 
with LINATEX: Specific recommen- 
dations for your particular prob- 
lems: representative in principal 
areas: or 


Write for additional Information 
CHUTES TANKS PUMP SUMPS 


ope] 22°). 7 Bele], Me) ae 0.) 3 ah eg.) 


P.O. DRAWER ‘“D” STAFFORD SPRINGS, CONN. 
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Pennsylvania Pump & Compress 


sor Co 
Schramm, Inc UNISTAGI 


Worthington Corp 
AIR CONDITIONERS 
Americar Blower Div 
American Standard 
AIR-LINE FILTERS 
Snap-on Tool Cory 
AIR-LINE OFLERS 
Acme Machinery C 





I Bra ( BRAN 
FORD 
Chicago Pneumatic 1 ( 


Davey ( ompressor Co. 
Gardner-Denver ( 
Ingersoll-Rand 
joy Mig. Co. 
hroeder Bros 


AIR RECEIVERS 
Acn Machmeryv ( 
( niKw Pneur Bt ‘ 
ineereoll- Rand Co 
Joy Mig. Co 
I O. Kov & B Inc 
P . : P * ( 
“ ; netor ‘ 

AIR SEPARATORS, 
MECHANICAL 


GAYCO" 
WW P n « 
MU I ric LONE 
WW Patent Crusher & P 


AIR SUSPENSIONS 
Eg ment ( 
ALARMS, 


BEARING-TEMPERATURE 
Ihe Brist ( BRISTOL'S 
West Instrument 

ALARMS, TRUCK BACKUP 
E D. Bullard ( 

ALIDADES, PLANETABLE 
K Instr nts, | 
ALLOYS, ACID, CORROSION, 


WEAR-RESISTING 
4 M_. Byers ( 


ALLOYS, NICKEL 
- Internationa Nocke ( 


ALTIMETERS 
American Paulin Syste Mi 
CRO TERRA 
° AMMETERS 
mal Mine Service ( 


AMMETERS, CLAMP-ON 
seneral Electric ( \ 
Sales Div 
Martindale Electric (¢ 


AMMETERS, INDICATING 


AMMETERS, RECORDING 
The Bristol ¢ BRISTOL'S 
General Electric ( Apparat 

Sales Div 
Westinghouse Electric ( j 

AMMONIUM NITRATE, 

INDUSTRIAL 
\ i Chemical & Dye ( 
Nitrogen Div 
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Co—“OIL-IR” 


Austin Powder Co. 

C other Carbon A& (hem 
Corp 

I. du Pont de Nemours & 

Co., Inc., Explosives D 

Fisher Scientific Co 

Hercules Powder Co. 

National Powder Co 

Spencer Chemucal Cx 


ANALYZERS, COAL-SULPHUR 
Fisher Scientific (¢ 
ANALYZERS, GAS 


Hays ¢ 
ANALYZERS, SULPHUR, 
RAPID 
Lat ry Equipment ‘ 
LECO 
ANALYZERS, VOLATILIZATION 
Lab . Equipment ‘ 
I Ee co 
ANEMOMETERS 
Fisher Scientific ( 
— Safety Appliances Co. 


Mine Service ( 


ANTIFOAM AGENTS 
H g Chemucal ¢ ; 


ANTI-FOG GOGGLE CLEANER 
American Optic Safety 
Products Div SUPER 
Ger Screntific Equipme 
f is 
Mime Safety 
“POG FPRULF” 
{ States Safety Service 


Appliances Co.— 


ANTIFREEZE 
American Minechem ( 
Americ Oil ¢ 
EF. 1 du Pont de Nemours & 
Inc ZERONE 
ZEREX 
ARCHES, 
SUSPENDED FURNACE 
Bieclow-Liptak ¢ p 
ARMATURE GROWLERS, 
TESTERS 
Martindale Electric ( 
gna - Tools Corp 
ARMATURE REWINDING 
Flood City Brass & Electric Co. 
4 


Guyan act 


Nat n Mine Service ( 


Pennsylvar Electric ¢ 
Scr = . } ct c nstr 
r 
West Virginia A ( 
Ww nghouse Elec c « 
ARMATURE TOOLS 
Martindale Electric ( 
ASHING EQUIPMENT, RAPID 
Laborat y Equipment ¢ 
LECO” 
ATHLETE’S-FOOT PREVENTIVE 
Onox. Inc ONOX 
AUGER EXTENSIONS 
The Leetonia Tool Ce 


Mobile Drilling, Inc. 


AUGER SOCKETS 
The Leetonia Tool ¢ 
Mobile Drilling, ‘tee. 


AUGERS, BREAST 
Marathon Coal Bit Co. Inc 
SALEM 
The Salem Tool Co.—“SALEM”™ 


AUGERS, COAL-RECOVERY 
Cardox Corp 
Compton, Inc. 
Link-Belt Co., 

58 
Marathon Coal Bit Co. Inc 

SALEM 


Dept. CAMGL— 


Metallurgical Products Div 


General Electric ( CAR 
BOLOY 

The Salem Tool Co.—“Me- 
c ARTHY” 

Taylor-Wharton ( Div. Har 
sco ¢ 


AUGERS, COAL-SHOTHOLE 


Central Mine Equipment Ci 

Dooley Bros 

Kennametal Inc.. Mining Tool 
Div. 

Marath c Bi ¢ Inc 
Mc I at GHLIN 

Mc ~ aughlin Mfg. ¢ Inc 

Me urgica Products Dept 
Ge eral Electric CAR 
BOLOY 


Mobile Drilling, Inc. 
The Salem Tool Co.—“HER- 
CULES” 


Schroeder Bros. ( 


AUGERS, EARTH 


Acker Dr ‘ Ir ALI 
PURPOSI AP DIGG or 

Cent Mine Equ 

Ihe Four Whee Driv on 
‘ 

HAl _ Tooth Co. 

Herb Hawthorr Inc 
BLU 4 DEMON 

f I 

Li ink Bek Co. Dept. CAMGL— 
5s 

M thon ( Bi < I 


McLAUGHI IN 
McLaughlin Mfe. ( I 
en Drilling, Inc. 
s D 
The Salem Tool Co— “BLACK 
DIAMOND” 
The W ist & Tool ¢ 


AUGERS, ROCK-BLASTHOLE 


Central Mine Equipment (¢ 

Herb J. Hawthort Ir 
BLUE DEMON 

Marathon ( Bir « Inc 
McLAUGHLIN 

Metallurgic Products Dept 
Gener Electric (¢ CAR 
BOLOY 

Mobile Drilling. Inc. 

The Salem Tool Co.—“Me- 
CARTHY” 


AUGERS, ROOF DRILL 
Kennametal Inc. 


AXES, MINERS’ 
American Logging T ; 
Sub ; Br >derick A K sc 

Rope ( 


AXLES, CARS, 
MINE EQUIPMENT 
American Car & Foundry Div.. 
ACF ~~) inc. 
( Ss. Card Works 
Enterprise Whol & Car Corp. 
Flood City Brass & Electric Co. 


Gibralter Equipment & Mfg. ( 
Irwin Four iry & Mine Car ¢ 
K ha Mfg. ¢ 


Watt Car & Wheel ¢ 


AXLES, DRIVE, STEERING, 
AUTOMOTIVE SPECIAL 

( rk Equip. ( Aut 

Div 

AXLES, FRONT, DRIVING 
Transmission and Axle Div 

Rockwell Standard Corp 
AXLES, FRONT, NON-DRIVING 
Transmission and Axle Div 


Rockwell Standard Cory 


AXLES, REAR, SINGLE, 


AXLES, PLANETARY, 
STEERING AND RIGID 
Transmission and Axle Div 
Rockwell Standard Corp 
AXLES, TRAILER, TUBULAR 
AND | SECTION 
Transmission and Axle Div 

Rockwell Standard Corr 


—— RIPPERS, BULLDOZER 
Incorporated PRECO 
BACKSTOPS 
American Pulley Cx 
Barber-Greene Co 
Bonded Scale & 
( . 


sin Belt ¢ REX 
Continental Gin Co., Ind. Div 
Hewitt-Robins Incorporated— 


“JONES” 
Kremser & Sons, Inc., Frank A 
Link-Belt Co.. Dept. CAMGL- 
58% 
Marland One-way Clutch Co 
McNally -Pittsburg Mfg. Corp. 
Ore Reclamation Co 


BAGS, AIR-FILTER 
Bemis Br Bag Co 
( R. Daniels ( 


The Daniels Co.. Contractors, 


DUALAIRI 
Wheelabrator Corp 
BAGS, COAL WASHING 
FILTER 
N f Filter Media ¢ 
BAGS, DISK-FILTER 
I co Cory 
BAGS, DISK-FILTER 
STAINLESS WIRE 
P $ Filters & Engineering 
< 
BAGS, oust COUsCIOR 
N Filter lia Ce 
BAGS, MULTIWALL 


B s Br Bag ¢ RIPP 


NIPP STRENGTH-END 
Chase Bag € 
BAGS, POLYETHYLENE 
Bemis Br Bag ¢ FLIP 
CLOSE 
Chase Bag 
t mec rD 
Peterson Filters & Engineering 
( SARAN 
Tamping Bag ¢ Div., Pickard 
Industries, Inc 


BAGS, POWDER 


\ can Brattice Coth Corp 

B s Br Bag ¢ BANG 
BAGS 

( R. Daniels Co. 

F Bag & Cx M 


Mine = ‘Appliances Ce. 


r nping _ < o Die Pickard 


Industries, Inc 


BAGS, TAMPING 
American Cyanamid Co., Ex 
plosives Mining Chen 
cals Dept 
Atlas Powder Co 
Be s Bro. Bag Cx 
Chase Bag Co 
E. I. du Pont de Nemours & 
Co., Inc., Explosives Div 
King Powder Co., Inc 
Nat’onal Mine Service Co 
National Powder Co 
Olin-Mathieson Chemical Corp 
Explosives Div 
Tamping Bag Co., Div 


Industries, Inc 


Pickard 
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BAGS, WATERPROOF 
Bemis Bro. Bag Co 
Chase Bag Co 


BALLS, STEEL 
New Departure Div., 
Motors Corp 
SKF Industries, Inc 
BARGE-HANDLING 
EQUIPMENT 
Dravo Corp. 
Hewitt-Robins | ed 
Robert Holmes & Bros., Inc 
Jeffrey a ht Co 
{fg. Co 


Kanawha 
= we ~ Dept. CAMGL- 


MeNally-Pittsburg Mfg. Corp. 
Roberts & Schaefer Co., Sub. 
Thompson Starrett Co., Inc. 
Sanford Day Iron Works, Inc 
Stephens-Adamson Mfg. Co 
BARGES 
Bethlehem Steel Co 
Dravo Corp. 
Marietta Mfg. Co 
Wiley Manufacturing Co 
BAROGRAPHS 
American Paulin 
MICRO” 
BAROMETERS 
American Paulin 
“MICRO,” “TERR 
The Bristol Co.— “BRISTOL'S” 
Fisher Scientific Co 
BARS, APPLICATOR 
Stulz - Sickles Co. — “MAN- 
GANAL” 
BARS, COLD-FINISHED 
H. K. Porter Co., Connors 
Steel Div 
BARS, GRIZZLEY 
Colorado Fuel & Iron Corp 
“PFe@er 


General 


System 


an 


BARS, MERCHANT 
H. K. Porter Co., Connors 
Steel Div. 
BARS, SLATE 


Duquesne Mine Suprly Co 
The Leetonia Tool Co. 


BASKETS, CLOTHES 


C. R. Daniels Co 
The Moore Co 


BASKETS, WOVEN-WIRE 
Cleveland Wire Cloth & Mfg. 
Oo 
BATTERIES, DRY 
United States Rubber Co. 


BATTERIES, SHOT-FIRING 

Nations! Mire Service Co 

BATTERIES, STORAGE 

C & D Batteries 

cCiTAn” 
“PLASTICAL” 

Pr Inc. 

Thomas A. Edison Industries, 
McGraw-Edison Co.., Storage 
Battery Div.—“EDISON”™ 

Exide Industrial Div., oe 
Storsee Battery Co. 
“EYINE-TPONTT AD,” “EX. 
IDE POWERCLAD” 

Goodyear Tire & Rubber Co. 

Gould-National!l Batteries, Inc 

Kersey Mfe. Co., Inc 

National Mine Service Co 

Yardney Electric Corp. — 
“YARDNEY SILVERCEL.” 
“YARDNEY SILCAD” 


BATTERY-CHARGING 
EQUIPMENT 


& D Batteries, Inc —“AUTO 
REG” 


Corp 
Electric 


C -ornell- Dubiler Electric 
—“POWERCON 
Exide Industrial Div., 


Storage Battery Co. 

General Electric Co., Apparatus 
Sales Div. 

General Nuclear - 

General Scicatific quipment 
Co.—"GS" 

Gould-National Batteries, Inc 

Hobart Bros. Co 

Ironton Engine Co.—“IRON- 
TON 

Joy oo 

Kersey fg. Co.. Inc 

The Lincoln Electric 
“PRECISION-C a 

Mine Safety A 

Syrtron Co 

Westinghouse Electric Corp 


BEARING MATERIAL, 
PHENOLIC RESIN 
American Brake Shoe Co. 
American Brakeblok Div 
BEARING METAL 


American Brake Shoe Co., Na 
tional Bearing Div 

Amnco Metal, Inc.-—“AMPCO” 

Bearings, Inc 

Crucible Steel Co 

Imperial-Cantrell 
n “Hy 


Co.— 


of America 
Mfg. Co 


Johnson Bronze Co 

Josenh T. Ryerson & Son, Inc 
Webster Mfc. Inc 

West Virginia Armature Co 


BEARING OILERS 
Herold Mfg. Co 


BEARINGS, BALL 
Ablhbere Bearing Co.—“AHL- 
BERG” 
Bantam Bearings Div., 
ton Co 
Bearing Service Co 
Besrines, Inc 
Continenta' Gin Co., Ind. Div 
Dodee Mfe Corp —“$C,” 
“s' Pp.” “SCM” 
Ensien Electric & Mfe. Co 
The Fafnir Bearine Co 
The Federal Bearinwe Co Inc 
Flood Clitv Brae & Electric Co. 
Guvan Machy. Co 
Link-Relt “o.—Dept. CAMGL- 


Marlin — Rockwell Corp. — 
“4.R-C” 
MeNelly-Pitt-burz Mig. Coro. 
—— Electric & Supply 
° 
National Mine Service Co. 
New Denarture Div., General 
Motors Corp. 
Norma-Hoffman Bearings Corp 
SKF Industries, Inc 
Ore Reclamation Co. 
Stenherse Adamenn Mfg. 
“SFALMASTER” 
Torrineton Co. 
Transall. Inc. 
T. B. Woods Sons Co. 
West Virginia Armature Co 


American Brake Shoe Co., Na 
tional Bearing Div 
- Co., Dept. CAMGL- 


Torring- 


Co.— 


BEARINGS, CARBON 
Helwig Co 
Ohio Carbon Co.—*“KARAK” 
Pure Carbon Co., Inc 
BEARINGS, HANGER 
= toe Co., Dept. CAMGL- 
Vickers. Inc.—“TUSLA (Two 
s 
BEARINGS, JOURNAL 
American Brake Shoe Co., Na- 
tional ring Div. 
American Brake Shoe Co., Rail- 
road Products Div 
BEARINGS, NEEDLE 


Bantam Bearings Div., Torring 
ton Co 


Bearing Service Co 
Bearings, Inc 
Torrington Co 


BEARINGS, ROLLER 
Bantam Bearings Div., Torring 
ton Co 
Bearing Service Co 
Bearings, Inc 
Chain Belt Co.—“SHAFER”™ 
= Belt Co., Shafer Bearing 
Vv 
Continental Gin Co., Ind Div 
Dodge Mfg. Corp.—“SPHER 
ALIGN 
Enterprise Wheel & Car Cor>. 
Gibraltar Equipment & Mfg 
Cc 


o 
Guyan Machy. Co 
Hyatt Bearings Div., 
Motors . “orp 
Link-Belt Co.. Dept. CAMGL- 
5s8—"“L INK. BELT.” “MILI 
BEARING,” “SPHERICAL” 
ee Corp.—*“M-R- 


McNally-Pittsburg Mig. Corp. 

Mosebach Electric & Supply Co 

National Mine Service Co 

Norma - Hoffmann Bearing 
Corp 

Ore Reclamation Co 

Rollway Bearing Co., Inc 

SKF Industries, Inc 

Torrington Co 

West Virginia Armature Co 


BEARINGS, ROLLER, SPLIT 


Bearing Service Co 
Bearings, Inc 
Link-Belt Co.. Dept CAMGL- 


General 


58 
Transall, Inc 


BEARINGS, SLEEVE 


Allison Div.. General Motors 
Corp 

American Brake Shoe Co., Na- 
tional Bearing Div 

American Crucible Products Co 

Ampco Metal, Inc.—“AMPCO” 

Bearings, Inc 

Dodge Mfe. Corp.— 
“SLEEVOIL” 

Flood City Brass & Electric Co. 

—— antrell Mfg Co 


Johnson Bronze Co 

Link-Belt Co.. Dept CAMGL- 
58—“LINK-BELT™ 

Mosebach Electric 


° 
Bertrand P. Tracy Co 
Transall, Inc 

Webster Mfz.. Inc 

West Virginia Armature Co 


BEARINGS, SLEEVE, 


CONVERSION 


Bearings, Inc 
Imperial-Cantrell Mfg. Co 
“IC 


& Supply 


Johnson Bronze Co 
West Virginia Armature Co 


BEARINGS, SLEEVE, 
SELF-LUBRICATING 
Keystone Carbon Co 


BEARINGS, TAPERED ROLLER 
SKF Sogpenien, Inc 
‘TYS 
The Timken Roller Bearing Co 
Tyson Bearing Co. Div. of 
SKF Industries, Inc 


BEARINGS, THRUST 


Bantam Bearings Div., Torring 
ton Co 

Bearines. Inc 

Bearing Service Co 

Gibraltar Equipment & Mfg 


° 
The Federal Bearings Co. Inc 
Johnson Bronze Co 

= wm Co.. Dept. CAMGL- 


oy . henenien Corp.—"“M-R 


New Departure Div.. General 


Motors Corp 


Norma-Hoffmann Bearing Corp 
Ore Reclamation Co 

Rollway Bearing Co., Inc 
SKF Industries, Inc. 
Torrington Co. 


BELT-LOADING STATIONS, 
AUTOMATIC 
= Co., Dept. CAMGL- 


Nolan Co. 
BELTS, CHAIN 
- to Co., Dept. CAMGL- 


BELTS, FLAT TRANSMISSION 

Boston Woven Hose & Rubber 
Co., Div. of American Biltrite 
Rubber Co 

Carlyle Rubber Co., Inc 

Cincinnati Rubber Mfg. Co 
Div. of Thor Power Tool Co 

C. R. Daniels Co 

Goodall Rubber Co 

Goodrich Co., B. F., 
Products Div 
FLEX” 

Goodyear Tire 

Hewitt-Robins Incorporated 

Manheim Mfg. & Belting Co 

Ore Reclamation Co 

Paltech Co 

Quaker Rubber Div. 
Porter Co. Inc 

Raybestos Manhattan, 
Manhattan Rubber Div 
“CONDOR” 

Republic Rubber Div., 
ber & Tire Co 
LENGER” 

Scan‘tina*in Belting Co.— 
“SCANDINAVIA,” “SCAN- 
DILEX” 

Ta'c™t, Inc 

Thermoid Co 

Travsall, Inc 

United States Rubber Co. 


BELTS, MINERS LEATHER 
National Mine Service Co 


BELTS, POWER TRANSMISSION 


Extremultus, Inc 


Industrial 
“HIGH 


& Rubber Co 


Lee Rub 
‘CHAI 


BELTS, V 

Allis-Chalmers Mfg. Co., Indus 
trial Equipment Div.—“TEX 
ROPE’ 

American Pulley Co WEDG 
BE : 

Boston Woven Hose & Rubber 
Co., Div. of American Bilt 
rite Rubber Co 

Browning Mig. Co 

Carlyle Rubber Co., inc 

J. D. Christian Engineers 

Dodee Mfg. Corp.—“SEALED 
LIFE™ 

Flood City Brass & Electric Co. 

The Gates Rubber Co. Sales 
Div . Inc 

Goodall Rubber Co 

Goodrich Co., B. F 
Products Div 
MET™ 

Goodyear Tire & 

Guyan Machy r 

Industrial Rubber Products Cx 

4<Pa.) 

Link-Belt Co., Dept. CAMGL- 
58 

Mosebach Electric & Supply Co 

National Mine Service Co 

Ore Reclamation Co 

Quaker Rubber Div, H. K 
Porter Co., Inc 

Raybestos Manhsttan, Inc 
Manhattan Rubber Div 
“CONDOR,” “SUPER-POW 


ER 
Reoublic Rubber Div., Lee Rub 
ber & Tire Co—“REPUB 
LIC” 
Thermoid Co 
Transall, Inc 
United States Rubber Co. 
T. B. Woods Sons Co 
Worthington Corp 
BELTS, V-LINK 
Guvan Machy. Co 


Industria 
‘“GROM 


Rubber Co 
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THE NOLAN PROEIT-PAIR 
to meet modern mining requirements 


The newest, safest design in high-speed 
dumping through full 360° arc. Fully auto- 
matic with selective manual control. The 
result of 50 years of Nolan experience and 
progress in mine car dumping and control 
equipment 


FEATURES: 


—Designed for Today's High Capacity Mine Car 
—Geor Driven through Flame Hardened Gears 


—Complete with Base Frame, Dump Sheets, and 
Liner Plotes 


—Anti-friction Bearings Throughout 
—Wide Faced Dump Rings of Special Alloy Steel 


—Equipped with Nolen Patented Cushioned 
Rail Aligning Stop 


NOLAN CUSHION-ACTION 
TRIP FEEDER-RETARDER 


The NOLAN Cushion-Action Feeder-Retarder 
makes possible the easy, accurate control of mine 
cars and eliminates the wracking, jolting, 
inflexible action so common in ordinary chain 
control types. 


Through the ingenious design of dogs, rails 
and chain, the feeding and retarding of mine cars 
becomes an easy, gentle, positive action. The 
diagrams at the right picture the Cushion-Action 
of this new NOLAN advancement, available only 
through NOLAN. Consult us for adaptation of 
the new NOLAN Cushion-Action principle to 
your particular feeder-retarder problems. 


George C. Hutchinson, jr 
te) AL el a BB tee 1304 Keenan Building 
Pittsburgh, Pennsylvania 


Huntington Supply & Equipment (o. Frank (. Memmott 
Huntington Wat’! Bank Building P. 0. Box 154 
Huntington, West Virginia Castle Gate, Utah 


Ames A. Culp 

429 South 24th Street 
Birmingham 5, Alabama 
John Worth Associates 
P.0. Box 105 

Harbert, Michigan 
Chicage District 


John Lioyd & Sons 
33 Bennett Building 
Wilkes-Barre, Pennsylvania 


E. C. Horne Machinery Company 
1726 Champa Street 
Denver 2, Colerade 
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Direction of motion 
&. &) Bd 


> — 





Feeder dog is pivoted on pin carrying outboard rollers of chain. Tai 
of dog has roller. Third track under center of chain governs position of 
dog with relation to vertical. Note difference in angle between chain 
track and dog track. As dogs progress along their track, they gradually 
assume an upright position and engage their respective pusher pads. At 
other end of frame, dogs gradually drop away from their pads. No straining 
oltimg or jarring as dogs engage and disengage 





Retarder dogs operate on same principle as feeder dogs and are situated 
adjacent to them. Gradually assume upright position and engage their 
respective retarder pads. holding back cars firmly and steadily. At end of 
chain, retarder dogs gradually drop away from their pads, without snapping 

wracking of cars 


THE NOLAN 4% 


Ns lay" 


COMPANY nolan 


BOWERSTON, OHIO 





National Mine Service Co 

Raybestos Manhattan, Inc 
Manhattan Rubber Div 

I B. Woods Sons Co 


BELTS, V-LINK ADJUSTABLE 
Manheim Mfg. & Belting Co 
VEELOS V” 
BENDERS, PIPE, CONDUIT 


Blackhawk Mfg. Co 
National Electric Products Co 


BENDERS, PIPE, BAR STOCK, 
ANGLE IRON, O. D. TUBING, 
RIGID CONDUIT 


Hossfeld Mfg. Co “HOSS 
FELD UNIVERSAL” 


BINDERS, LOAD 

Laughlin Div. American 

Derrick Co 
CROSBY,” “LAUGHLIN” 

American Logging Tool Corp 
Sub. of Broderick & Bascom 
Rope Co 

Coffing Hoist Div., Duff-Norton 
Co 


Crosby 
Hoist & 


BIN DEVICES 
Fairmont Machinery 
“BCR EASY-FLO” 


BIN GATES 

Blaw Knox Co 
Cc. §. Card Iron Works 
Chain Belt Co “REX” 
Gruendler Crusher & Pulverizer 

Co 
Helmick Foundry-Machine Co 
Hewitt-Robins Incorporated 
Robert Holmes & Bros., Inc 
lowa Mfg. Co 
Kanawha Mfg. Co 
Link-Belt Co., Dept. CAMGL- 


Co.— 


58 
I F Marsh 
MARCO” 
MecNally-Pittsburg Mfg. Corp. 


Engrg. Co 


Meckum Ener. Co 

Ore Reclamation Co 

Pioneer Eneinecring Div of 
Poor & Co 

Roberts & Schaefer Co., Sub 
Thompson-Starrett Co., Inc. 

Smith Fnaineering Works 


TELSMITH"” 
Stephens-Adamson Mfe Co 
“DUPLEX,” 


“MOORE 
TRIPLEX’ 
Thomas Engineering & Con 
struction Co 
Webster Mfz., Inc 


Wilmot Engineering Co. 


BIN-LEVEL INDICATORS 
Bin-Dicator Co. — “BINDICA- 
TOR.” “BANTAM BINDI- 
CATOR,” “ROTO BINDICA- 
TOR” 
Convai BIN-VUE” 
Hewitt-Robins Incorporated — 
“ROBINTRONIC” 
Industrial Physics & Electronics 
Co 
Jeffrey Mfg. Ce 
Stephens-Adamson Mfg. Co 
rELLEVEI 


BIN VIBRATORS 


The Branford Cx “BRAN 
FORD” 

Cleveland Vibrator Co 

Eriez Mfg. Co 

W. S. Tyler C TY-SPEED 


BINS, COAL STORAGE, 
BLENDING, SLATE 
Barber-Greene Co 
Hewitt-Robins Incorporated 
Link-Belt Co., Dept, CAMGL- 
58 
Neff & Fry Co 


BINS, PARTS-STORAGE 


The Frick-Gallagher Mfg. C« 
“ROTABINS” 
Kanawaha Mfze. Co 


MecNally-Pittsburg Mig. Corp. 
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BINS & HOPPERS, 
COAL-STORAGE, BLENDING 


Bethichem Steel Co 
The Daniels Co., Contractors, 
I 


ne. 
Diamond Iron Works Div 
Goodman Mfg. Co 
Enterprise Wheel & Car Corp. 
Fairmont Machinery Co. 
Robert Holmes & Bros., Inc 
Irwin Foundry & Mine Car Co 
Kanawha Mig. Co 
I O. Koven & Bro Inc 
Liah-Bots Co., Dept. CAMGL- 
S8 


Ener. Co 

Marietta Concrete Corp 

I F Marsh Engrg. C< 
MARCO 

MecNally-Pittsburg Mfg. 

Ore Reclamation Co 

Pioneer Engineering, Div 
Poor & Co 

K. Prins & Associates 

Roberts & Schaefer Co., Suh. 
Thompson-Starrett Co., Inc. 

Thomas Engineering & Con 
struction Co 

Universal Engineering ¢ 


BITS, CUTTER 
Herold Mfg. Co 


BITS, CUTTER, ALLOY-STEEL 
The Bowdill Co. 
Cardox Corp 
Central Mine Equipment Co 
Cincinnati Mine Machinery Co. 
— “CINCINNATI,” “DU- 
PLEX-TIPPED” 
Crucible Steel ¢ f America 


Meckum 


Corp. 


Tooth Co. 
Marathon Coal Bit Co. Inc 
CRUCIBLE 

r Machine c 


Tool Co.—“HER- 


BITS, CUTTER, CARBON-STEEL 
Austin Powder Co. 


Crucible Ste ( f Ame 

Cutter Bit Service ¢ CUT 
RITE 

Howells Mining Dr ( 

Joy Miz. Co. 

The Leetonia ( 

Marathon ( | Bi « Inc 
UNION FORGI 


The Salem Tool Co.—“BLACK 
DIAMOND” 


BITS, CUTTER, 
CARBIDE-INSERT-TIPPED 
Allegheny Ladlum Steel 
Austin Powder Co. 
The Bowdll Co. 
Cincinnati Mine Machinery Co. 
—“CINIDE” 


Corp 


Cutter Bit Service ( CUT 
RITE 

Firth Sterling, Inc FIRTH 
ITE 

Guyan Machy. ( 

Hoffman Bros. Drilling ( 


Kennametal, lec., Mining Tool 
I 


Div. 

Marathon Coal Bit Co. Inc 
CARBOLOY BORDER 
CITY 

Metal Carbides Corp. 


Metallurgical Products Dept 
General Electric Cé CAR 
BOLOY™”™ 

Mobile Drilling, Inc. 


National Mine Service (¢ 

Newcomer Products, Inc 

Penn Machine Co 

The Salem Tool Co.— 
“SALEM” 

Vascoloy-Ramet Corp 


BITS, CUTTER, 
HARD-SURFACED, PLATED, 
TIPPED 

The Bowdil Co. 


Cardo Corp 
Mine Equipment ¢ 


Central 








Cutter Bit Service Cx CUT 
RITE 

Mobile Drilling, Inc. 

Penn Machine Co 

Frank Prox Company, Inc 


The Salem Co.— 


BITS, CUTTER, 
HARD-SURFACED, TIPPED 


Cincinnati Mine Machinery Co. 


—“CINCINNATI,” 
LEX-TIPPED” 


BITS, CUTTER, THROWAWAY 
The Bowdil Co. 


Cardox Corp 

Central Mine Equipment Co 

Cincinnati Mine Machinery Co. 
—“DUPLEX,” “STANEX” 

Hoffman Bros. Drilling ¢ 


“DUP- 


Marathon Coal Bir ¢ Inc 
MARATHON COAI 
MASTER 


Mobile Drilling, Inc. 


National Mine Service Cx 
Penn Machine (¢ 
Frank Prox Company, Inc 
TOOL STEEI 
The Salem Tool Co.— 
“SALEM” 


BITS, DOWN-THE-HOLE 
Stardrill-Keystone Co. 
BITS, DRILL, COAL 
Austin Powder Co. 


Cardox Cor 

Central Mine Equipment ¢ 

Compton, Inc. 

Dooley Brot! 

Gibralt Fa tT & Mi 
( 

Herb j Hawth ne ] 
BLUE DEMON 

Howells Mining Drill (¢ 

Kennametal Inc.. Mining Tool 
Div. 

M thon Coal Bit ¢ Inc 
McLAUGHLIN,.’ COAI 
MASTER 

McLaughlin Mfg. Co., Inc 

Mobile Drilling, Inc. 

National Mine Service ( 

XN WC _ r P fucts In 

P Mie. ¢ 

The Salem Tool Co.— 
“SALEM” 

Sx eder B th s « 

BITS, DRILL, COAL, 
CARBIDE-TIPPED 
Allegheny Ludlum Steel Corp. 

Austin Powder Co. 

Brunner & I ir 

I } Ster : l FIRTH 
ITE 

Herb | HW thorns Ir 
BLUE DEMON 

Hoff n Bros. D 

How s Mir g Dr ( 

Kennametal Inc.. Mining Tool 
Div. 

M thon ( Bit « Inc 
CARBOLOY BORDER 
cITy 

Mcl n Mfe. ¢ Ir 

Metal! ¢ t ( . 

Mi P locte Dent 
Gen Electric ¢ CAR 
BOLOY 

Mobile Drilling. Inc. 

XN we . > ; ‘ | 

Paris Mfg. ¢ 

I rk Prox Cor Inc 

The Salem Tool Co.— 
“SALEM” 

Scl ler Brothers ¢ 

Vascoloy-Ramet Cor 

BITS, DRILL, CHURN 

Spang & ¢ 

BITS, DRILL, CORE 

George E. Failing Co., Sub 
Westinghouse Air Brake ( 

Hoffman Bros. Drilling Co 

lov Mfe ¢ 


Kennametal Inc.. Mining Tool 


Div. 
Mobile Drilling, Inc. 


Newoomer Products, Inc 

Pennsylvania Drilling Co 

Sprague & Henwood 

Varel Mfg Co Inc 
BITS, DRILL, CORE, 

DIAMOND, CARBIDE, SHOT. 

SAWTOOTH 
Drill Cx Inc 





Acker 


BITS, DRILL, DIAMOND 

nond To Research { 
Inc DTR 

rege E. I ne ¢ Sub 

West “ay I 4 B ke ¢ 
Hoffman Bros. Drilling ¢ 
Joy Mig. Co—“TRUCO” 
Metal Carbides Cor; 
Mobile Drilling, Inc. 
Pennsylvania Dr g « M 
s y Dr Div 


D> 


(sc 


“ 


a ee & Sons, I 
HARD HED 
S xc & won 
Varel Mfg. ¢ Inc 
BITS, DRILL, DIAMOND, 
RESETTING SERVICE 
D } I Res b ( 
Inc DTR 
Sprag & Henw 
BITS, DRILL, MASONRY 
nnsy D e « M 
D D 


BITS, DRILL, 
MOLEFOOT, STRIPPING 


Ma hon ( Ba ¢ I 

McLAUGHLIN ( 
LOY 

Mobile Drilling. Inc. 

Paris Mfe. « 

Ihe Salem Tool 


“SALEM” 


BITS, DRILL, PERCUSSION 
Acme Machinery ( 


Gardner-Denver (¢ ny 

THROW 
AWAY 

Ingersoll-Rand Co. 

‘ov Mig. Co. 

Le R D Wes 4 
Brak ( 

Mobile Drilling. Inc 

Sch j B ( 


BITS, DRILL, PERCUSSION, 
CARBIDE-INSERT, ALL STEEL 
MULTI-USE 
Tt Timken R r B ( 


BITS, DRILL, PERCUSSION, 
CARBIDE-TIPPED 


B ner & Lay, Is ROK 
BITS 
joy Mig. Co. 

Ingersoll-Rand Co.—“C ARSET™ 


Kennametal Inc... Mining Tool 
Div. 

Marathon ( | Bi « Ir 
TIMKEN 

Metal Carbides ( 

Ne er P 

B J Nvykerk ( HAI 
SHERR 
scoloy Cory 


BITS, DRILL 
ROOF-CARBIDE-TIPPED 


Allegheny Ladiaum Steel Corp 

Austin Powder Co. 

Brunner & Lay, Inc INTRA 
SET 

Firth St ng, Inc FIRTH 
IT! 

Guvan Machy. ( FIRTH 
ITE 

Kennametal inc.. Mining Tool 
Div. 

Marathon ( Bit Ce , 
CARBOLOY BORDER 
cITy 
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LIVE POWER e« RAPID TRAVERSE 
SKIDS MOVE SIDEWAYS, FORWARD 


LOWEST COST PER TON WITH 
MeCARTHY AUGER DRILLS | itty Sunime'rins em 





COAL RECOVERY “Walks” from hole to hole to auger high-quality coal 


An Ohio miner removes 550 tons of coal in each 8-hour working day with this 
Model 14 36-42x12’ McCarthy drill, operated by two men. He drills 42” dia. holes 
144’ deep. Auxiliary conveyor eliminates spillage at hole. It operates on either 
side of drill for working blind cut. Twelve different models of McCarthy Coal 
Recovery Drills mine low-cost "bonus coal ” 






Manufacturers of Drilling Equipment Since 190! 








VERTICAL HORIZONTAL 
MODEL 106-24 MODEL 104 Vise 


U t ° 
World's ves est Heavy-Duty Lowest Drilling Costs per 
Vertical Auger Drill 







Foot, Self-Propelled or 













R — > 
™ 2 Truck-Mounted 
2 - £ On +t - » ¥ - - : . ws 
at hard rock form oh oa de re. 
Drills 8” and 9” dia. hole y other horizontal d FINGER-TIP CONTROL HYDRAULIC FEED 
readily in shale and sa . oy ndampadanran ° 
formations, drills larger dia many man-hours... operates * e 7 
holes up to 24” dia. in softer easily in tight, hard-to-reach AT 
formations. ocations. ohh au Provides Any Speed 
Gives Desired up to 6 Feet per 
Rotating Speed Minute Horizonta! 
of Auger Feed of Drill 
191 
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Metal Carbides Corp. 
Metallurgical Products Dept., 
General Electric Co.—“CAR- 


BOLOY™ 

obile Inc. 
Newcomer Products, Inc 
Frank Prox Company, Inc 
Vascoloy-Ramet Corp 


BITS, DRILL, ROTARY, 
DRY, STRIPPING 


Austin Powder Co. 

Cardox Corp 

— ao — > Co 
vey o. 

George E Pailin Co., Sub. of 
Westinghouse Air Brake Co 

Herb J Hawthorne, Inc.— 
“BLUE DEMON” 

Hoffman Bros. Drilling Co 

Hughes Tool Co 

Kennametal Inc.. Mining Tool 


Bit Co. Inc.— 
“CARBO 


Div. 
Marathon Coal 
—_, 
LC 
Mobile Drilling, Inc. 
H. C. Smith Oil Tool Co 
Stardrill-Keystone Co. 
Varel Mfg. Co. Inc.—“AIR 
AST” 


BITS, DRILL, ROTARY, 
WET, STRIPPING 
Cc — Cor 
Herb Teens. 
“BI UE DEMON” 
Hoffman Bros. Drilling Co. 
Hughes Tool Co. 
Marathon Coal Bit Co. Inc.— 
“CARBO OLOY,” “C. P. RO- 


TARY 
H. C. Smith Oil Tool Co 
Varel Mfg. Co., Inc 


Inc.— 


BITS, DRILL, ROTARY, WET, 
CARBIDE-TIPPED, STRIPPING 


Allegheny Ludlum Steel Corp. 
_ = Sterling, Inc.—“FIRTH 


Herb J. Hawthorne, Inc 
“BLUE DEMON” 

Marathon Coal Bit Co. Inc.— 
“CARBOLOY™”™ 

Metal Carbides Corp 

Metallurgical Products Dept., 


General Electric Co.—"“CAR 
BOLOY” 
Mobile Drilling, Inc. 
Varel Mfg. Co., Inc 
Vascoloy-Ramet Corp 
BITS, FINGER, CARBIDE-TIPPED 


Firth Sterling Inc.—“FIRTH 
ITE” 
Vascoloy-Ramet 


Corp 
BITS, ROCK, 
CONE-TYPE-ROLLER 
Herb J. Hawthorne, Inc 
BITS, STRIP, FINGER, 
CARBIDE-TIPPED 
Firth Sterling Inc.—“FIRTH 
ITE” 
BIT BOXES 
Duquesne Mine Supply Co 
BIT HOLDERS, MULTIPLE, 
INDIVIDUAL 
Frank Prox Co., Inc 


BIT-RESETTING SERVICE, 


DIAMOND 
Hoffman —_ Drilling Co 
Joy Mfg. C 
a ‘a Sent ‘& Sons, Inc 


Sprague & Henwood 

BIT SHARPENERS, COAL BITS 
Fairview Bit Co. 

Joy Mfg. Co. 

BIT SHARPENERS, ROCK BITS 
Bucyrus-Erie Co. 

Fairview Bit Co 

Hoffman Bros aos Ci 
Ingersoll-Rand Co. 

Joy Mfg. Co. 
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BIT-SHARPENING SERVICE 
Brunner & Lay, Inc 
Fairview Bit Co. 

Hoffman Bros. Drilling Co 
Howells Mining Drill Co 
Marathon Coal Bit Co. Inc 


BLADE CONTROLS, 
AUTOMATIC-GRADER 
Preco Incorporated—“PRECO” 


BLASTING AGENTS 
American Cyanamid Co. Ex- 
plosives and Mining Chemi- 
cals Dept.—“CYAMITE,” 
“ACCOMITE” 
Atlas Powder 
“AMOCOL.,” 
“CHEMEX,” 
GRANULES,” 

PRILLS” 


Co. — 
“AMOCORE,” 
“ATLAS 
“ATLAS 


Pont de Nemours & 
Co.. Inc., Explosives Div.— 
“NITRA- 
} “NITRAMON” 
Hercules Powder Co. 

King Powder Co., Inc 


BLASTING CAPS 

American Cyanamid Co. Ex- 
plosives and Mining Chemi- 
cals Dept 

Atlas Powder 
SITE” 

E. lL. du Pont de Nemours & 
Co., Inc., Explosives Div 

Hercules Powder Co. 

King Powder Co., Inc 

National Powder Co 

Olin-Mathieson Chemical Coro., 
Explosives Div - “BIG 
INCH” 


BLASTING CAPS, oo 


Atlas Powder Co.—"“MA 
SITE, “ROCK MASTI te 


BLASTING MACHINES 
American Cyanamid Co. Ex 
plosives and Mining Chem 
cals Dept 
Atlas Powder Co 
MASTER” 
Hercules Powder Co. 


BLASTING METERS 
Hercules Powder Co.—“VAO” 


BLASTING WIRE 


Co.—“MANA 


SHOT 


American Cyanamid Co. Fx 
plosives and Mining Chemi 
cals Dept 


Atlas Powder Co 


BLASTING WIRE, CORD 

Cornish Wire Co., Inc 

E. I. du Pont de Nemours & 
Co., Inc., Explosives Div 

General Electric Co., Construc 
tion Materials Div 

Kaiser Aluminum & Chemical 
Sales, Inc 

King Powder Co., Inc 

National Powder Co 

Olin-Mathieson Chemical Corp 
Explosives Div 


The Salem Tool Co.— 
“SALEM” 

BLENDERS 
Stedman Foundry & Machine 
Co., Inc 


BLENDING AND 
PROPORTIONING SYSTEMS 
ABCs ® Scale Div., McDowell 

Co., Inc 
BLOCK SIGNALS, AUTOMATIC 
American Mine Door Co. 
Nachod & U. S. Signal Co. 
BLOCKS, CRANE-HOOK 
Upson-Walton Co.—"“MAX 
LIFT” 


BLOCKS, MANILA-ROPE 
Upson-Walton Co 


BLOCKS, WHEEL 
The Aldon Co 


BLOCKS, WIRE-ROPE 


Crosby Laughlin Div., American 
Hoist & Derrick Co.— 
“CROSBY” 

Guyan Machy. Co 

Joy Mfg. Co. 

Sauerman Bros., Inc_-—“DURO- 
LITE” 


Upson-Walton Co 


BLOWERS, CENTRIFUGAL 

Allis-Chalmers Mfg. Co., Indus- 
trial Equipment Div. 

American Blower, Div of 
American-Standard 

Buffalo Forge Co 

E. K. Campbell Co.—“EKCCO” 

Chelsea Fan and Blower Co., 
Inc 

Clarage Fan Co 

Coppus Engineering Corp 

Hauck Mfg. Co 

Iig Electric Ventilating Co.- 
“ILG” 

Ingersoll-Rand Co. 

Jeffrey Mfg. Co 

Roots-Connersville Blower, Div 
Dresser Industries, Inc 

Westinghouse Electric Corp 

Westinghouse Electric Corp., B 
F. Sturtevant Div. 


BLOWERS, CIRCULATING, 
DRAFT 
American Air Filter Co., Inc. 
Buffalo Forge Co. 
E. K. Campbell Co.—“EKCCO” 
Clarage Fan Co 
F. R. Hannon & Sons— 
“HANCO” 
Joy Mfg. Co.—“AXIVANE™ 
Sanford Day Iron Works, Inc 
Westinghouse Electric Corp., B 
F. Sturtevant Div. 
BLOWERS, CLEANING. 
MAINTENANCE 
American Mine Door Co.— 
“ACE” 
Holub Industries, Inc 
Joy Mig. Co.—“*AXIVANE” 
Martindale Electric Co 
Westinehouse Electric Corp., B 
F. Sturtevant Div 


BLOWERS, J 
Roots-Connersville Blower, Div 
Dresser Industries, Inc 
BLOWERS, PORTABLE, MINE 


American Blower, Div. of Amer 
ican Standard 
Buffalo Forge Co 


Chelsea Fan and Blower C: 
Inc 
Coppus_ Engineerine Corp 
“VANO.” “VENTAIR” 
Herold Mfg. Co 
Jeffrey Mfg. Co. — “AERO 
NE" 


Joy Mfg. Co.—“AXIVANE” 

Mine Safety Apoliances Co. 

Morse Bros. Machinery Co 

Roots-Connersville Blower, Div 
Dresser Industries, Inc 

Westinghouse Electric Corp.. B 
F. Sturtevant Div 


ot. TUBING 


J ykerk Corp 
HAL SHERR® 


BLOWERS, VENTILATING, 
GASOLINE, PORTABLE 
Homelite. Div. Textron Inc 
“HOMELITE” 
BOILERS, HEATING 
Dallas Engineers Inc., Coal-O 
Matic Div. — “ANTHRA- 
FLO,” “COAL-O-MATIC” 
BOILERS, HEATING, 
HOT-WATER 
Axeman-Anderson Co 
L. O. Koven & Bro., Inc 
BOLT-HOLE CLEANERS 


oe Fe Safety Appliances Co.— 


BOLTS 
Bethlehem Steel Co. 
a Mine Supply Co 
‘“REDIPT” 
Guyan Machy Co 
Republic Steel—“REPUBLIC” 
Sheffield Div. Armco Steel 
Corp 


BOLTS, TRACK—See Rail Bolts 
BONDS, RAli—See Rail Bonds 


BOOSTERS, AiR Oil, 
SINGLE STROKE 
Ledeen, Inc 


BORING MILLS 
Farrel-Birmingham Co., Inc 


BOX-CAR LOADERS 
Eimco Corp 
Link-Belt Co., Dept. CAMGL-58 
—“JET SLINGERS” 
Lippmann |‘: Works 
Morse Bros. Machinery Co 
Stephens-Adamson Mfg. Co— 
“SWIVELOADER,” “SIN 
DEN” 


BOX-CAR UNLOADERS 
Link Belt Co., Dept. CAMGL-58 
—“LINK BELT.” “KAR- 
FLO” 
Stephens-Adamson Mfg. Co 


BOXES, DETONATOR 
J. V. Hammond Co 
King Powder Co., Inc 
Mine Safety Appliances Co. 


BOXES, POWDER 
e. L. du Pont de Nemours & Co 
Inc., Explosives Div 
J. V. Hammond Co 
King Powder Co.. Inc 
Mine Safety Appliances Co. 
BOXES, POWDER, 
SAFETY WOOD 
E. L. du Pont de Nemours & Co 
Inc., Explosives Div 
J. V. Hammond Co 


King Powder Co.. Inc 
Mine Safety Appliances Co. 


BRAKE BLOCKS 
Irwin Foundry & Mine Car Cx 
Johns-Manville—“J-M”™ 
Raybestos Manhattan, Inc 
hattan Rubber Div 
Thermoid Co 
Wagner Electric Corp 
S. K. Wellman Co.—“VEI 
VETOUCH FERAMIC”™ (% 
in only) 


BRAKE BLOCKS, WOOD 
Enterprise Wheel and Car Corp. 
J. V. Hammond Co 
Irwin Foundry & Mine Car Co 


BRAKE FLUID, HYDRAULIC 


Socony Mobil Oi! Co. Inc 
United States Rubber Co. 


BRAKE FRICTION, LINING 
American Brake Shoe Co 
American Brakeblok Div 
Goodyear Tire & Rubber Co 
Guyan Machy. Co.—“J-M 
“VELVETOUCH” 
Johns-Manville—“J-M" 
Mining Machine Parts Inc 
Raybestos Manhattan, Inc. Man 
hattan Rubber Div. 
Thermoid Co 
Wagner Electric Corp 


Man 


K. Wellman Co.— “VEI 
VETOUCH" 
BRAKE MOTORS 
and Engrg 


Reliance Electric 
Co. 


BRAKE SHOES, METALLIC 
American Brake Shoe Co., Rail 

road Products Div 
Duquesne Mine Supvly Co 
Flood City Brass & Electric Co. 


(Continued on p 196) 
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FAIRMONT-Helpful Partner to the Coal Industry! 


This is the service mark FAIRMONI that has been a 





for 





beacon 






“x 


-_- — er 





LE 


vver sixty years Fairmont whose 








skill has led to coal cleaning 


were of better than 99% o 





gel the upgraded product to market 
Ris \i/,, 
SN SS ~ 7 
—_ al top dollar iz —value. 
Call ; write 4 I J us today. 









FAIRMONT MACHINERY COMPANY 


FAIRMONT, WEST VIRGINIA 


DESIGNERS AND CONSTRUCTORS OF COMPLETE COAL PREPARATION PLANTS USING BOTH WET 
AND DRY CLEANING, CENTRIFUGAL AND THERMAL DRYING 
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Coal Chief scoops and dumps 


100 tons a minute 













” Four Boom Support Strand 


Ss. ea 
d mnort a » 
212., SUpPpOrt 


the huge 
owers 160 fee 
nd. These Tiger Brand cables are 
4 


esigned for long service life 


wi ht 


¢ at > the 
a Ive ‘ 





USS American Tiger Brand Hoist . 
Rope. Two of these z dia. shove 


4 
‘ e hoist ropes supply the guts to lift 
‘ ' 
. 





eaviest ioads 


Rigged with (iss) American Tiger Brand Wire Rope 


Here's the latest of the big diggers, the Coal shovel is handled by two hoist ropes 25%” diam 


Chief, built by Marion Power Shovel Company eter, and the gigantic boom is supported by 
It can scoop up 70 cubic yards at a bite, swing four lengths each 1051) feet long, of 354” diam 
it approximately the length of a football field ter galvanized boom support strand. Each 
ind dump it in piles more than 96 feet high. It strand has a catalog strength of 768 tons, for 
makes the round trip in less than 60 seconds total of 3.072 tons 

This strip mining operation is a joint ventur Your equipment may not need such large wire 
between Simco Peabody Company and Colun rope, but the fact that all applications on this 


bus & Southern Power, Columbus, Ohio. All ti huge shovel are handled by standard USS 
coal produced will be furnished to the power American Tiger Brand* constructions empha 
company . ibout 8,000 tons a day the quality of the engineering that goes int 


The new shovel like its two predecessors is ty compiet lime ol lige Br und Wire Rope 


® 
rigged throughout with USS* American Tiger For more information, write American Steel & 
Brand Wire Rope. The tremendous power of th Wire, Rockefeller Building, Cleveland 13, Ohio 
- 


American Steel & Wire 
Division of 


+ 6,000 tons of overburden per hour can be 
stripped by this new 70-cubic-yard Marion 
shovel built for Simco Peabody Company and 
Columbus & Southern Power. 








Helmick Foundry-Machine Co. 


Irwin Foundry & Mine Car Co. 
National Mine Service Co. 
BRAKES, LININGS 
S. K. Wellman Co.—"“VELVE- 
TOUCH" 
BRAKES, LOCOMOTIVE 


Goodyear Tire & Rubber Co. 
Helmick Foundry-Machine Co. 
National Mine Service Co. 


LOWERING-CONVEYOR 
Vulean Iron Works 


BRAKES, MAGNETIC 
Clark Controller Co. 
Cutler-Hammer, Inc. 

Dings Magnetic Separator Co 

General Electric Co., Apparatus 
Sales Div. 

Westinghouse Electric Corp 


BRAKES, MAGNETIC, 


EDDY-CURRENT 
Dynamatic Div., Eaton Mfg. Co 


BRAKES, MAGNETIC, FRICTION 
Dynamatic Div., Eaton Manu- 
facturing Co. — “DYNA 
TORQ” 
BRAKES, MINE-CAR 
American Car & Foundry Div. 
ACF Industries, Inc. 
C. §. Card Iron Works 
Enterprise Wheel & Car Corp. 
Gibralter Equipment & Mfg. Co 
Goodyear Tire & Rubber Co 
Helmick Foundry-Machine Co 
Irwin Foundry & Mine Car Co 


BRAKES, MOTOR 
The Master Electric Co 


BRAKES, TRUCK, AIR 
Eaton Mfg. Co., Axle Div 
The Four Wheel Drive Auto Co 
Rockwell-Standard Corp., Brake 

Div 
Wagner Electric Corp 


BRAKES, TRUCK, HYDRAULIC 
The Four Wheel Drive Auto Co 
Rockwell-Standard Corp., Brake 
Div 
Wagner Electric Corp. 
BRAKES, TRUCK, 
HYDRO-DYNAMIC AUXILIARY 
The Parkersburg Rig & Reel 
Co.—"“HYDROTARDER” 
BRAKES, TRUCK, MECHANICAL 
Rockwell-Standard Corp., Brake 


div 


BRATTICE CLOTH 


American Brattice Cloth Corp. 
C. R. Daniels Co 
& Co.—*“MOR- 


B. F., Industrial 
Div. — “KORO- 


John Flocker 
OPA” 

Goodrich Co., 
Products 
SEAL” 

National Mine Service Co. 


BRATTICE CLOTH, PLASTIC 
John Flocker & Co. 


BRATTICE, INFLATABLE 
American Brattice Cloth Corp 


BREAKERS, COAL REVOLVING 


American Steel Foundries— 
“WEARPACT™ 

Heyt & Patt Inc.— 
aRADFORD™ 


Jeffrey Mfg. Co 
Lin -Belt Co., Dept. CAMGL- 


McNally-Pittsburg Mfg. C 
Pennsylvania Crusher ‘Div, Bath 
Iron Works Corp 
BREAKERS, IMPACT 


Pioneer Engineering, Div. of 
Poor & Co 


BREAKERS, PICK-TYPE, 
PREPARATION 
McNally-Pittsburg Mfg. Corp. 


BREAKERS, PAVING 
Gardner-Ven-er Company 
Rand Co. 


Joy Mfg. Co. 

Le Roi Div. 
Brake Co. 

Marathon Coal Bit Co. Inc.— 
“IRON CITY” 

Syntron Co 

Thor Power Tool Co. 


BREAKERS, PAVING, ELECTRIC 
Homelite, Div. Textron Inc.— 
“HOMELITE (BOSCH)” 
BREATHING APPARATUS 
Mine Safety Bway Co.— 
“CHEMOX,” “McCAA TWO- 
HOUR” 
BRIDGES, COAL HANDLING 
Hey! & Patterson, Inc. 


Dravo we 
—— o., Dept. CAMGL- 


Westinghouse Air 


a Co 

ink-Belt Co., Dept. CAMGL-58 
Notions! Mine Service Co 
West Virginia Armature Co 
Westinghouse Electric Corp 


BRUSHES, CARBON 
Flood City Brass & Electric Co. 
Guyan Machy. Co 
Helwig Co 
Keystone Carbon Co 
National Carbon Co., Div. of 

Union Carbide Corp 
National Mine Service Co 
Ohio Carbon Co 
Pure Carbon Co., Inc 
Stackpole Carbon Co 
Standard Carbon Co 
Superior Carbon Products, Inc 
West Virginia Armature Co 
Westinghouse Electric Corp 


BRUSHES, METAL GRAPHITE 
Superior Carbon Products, Inc 


BUCKET CHAINS, DRAGLINE 
Kensington Steel, Div. of Poor 


° 
Link-Belt Co., Dept. CAMGL-58 


BUCKET TEETH, BASES, INSERTS 


American Brake Shoe Co., Am- 
sco Div.—“AMSCO 

American Steel Foundries— 
“WEARPACT” 

Blaw-Knox Co. 

Bucyrus-Erie Co 

Electric Steel Foundry Co 
& L Tooth Co. 

a Steel, Div. of Poor 

0. 


Page Engineering Co 

Taylor-Wharton Co., Div. 
co Corp 
BUCKET-TEETH REPOINTERS 


American Brake Shoe Co., Ams- 
co Div.—“AMSCO” 
ensington Steel, Div. of Poor 


“WING- 


Hars- 


& Co. 
Stulz-Sickles Co. — 
DING” 


BUCKETS, AERIAL TRAMWAY 


Irwin Foundry & Mine Car Co 
Watt Car & Wheel Co 


BUCKETS, CLAMSHELL 

Blaw-Knox Co 
Electric Steel Foundry Co. 
George Haiss Mfg. Co., Div 

Pettibone Mulliken Corp. 
Orton Crane & Shovel Co. 
Salem-Brosius, Inc. 
Schield Bantam Co. 


BUCKETS, CONVEYOR, 


ELEVATOR 


American Brake Shoe Co., Am- 
sco Div.—“AMSCO 


Bonded Scale & Machine Co. 


Chain Beit Co.—“REX” 

J. D. Christian Engineers 
Continental Gin Co., Ind. Div 
: w and Car Corp. 
Gruendier Crusher & Pulverizer 


Co 
Henarick Mfg. Co. 
Hewitt-Robins —y ayaa 
Heyi & Patterson, inc 
lowa Mfg. Co. 
Irwin Foundry & Mine Car Co 
Jetivey Mig. Co. 
Kanawha Mfg. Co. 
a 1. 7 a Steel, Div. of Poor 

o. 


Kremser & Sons, Inc., Frank A. 
Laubenstein Mfg. 


F. Marsh Engrg. Co.— 
“MARCO 
McNally- Mfg. Corp. 


Meckum Engr. Co. 

Ore Reclamation Co 

K. Prins & Associates 

Remaly Mfg. Co. Inc 

W. J. Savage Co. 

Smith Engineering Works 

Sprout, Waldron & Co., Inc 

Stephens-Adamson Mig. Co 

Transall, Inc 

Universal Engineering Co 

Universal Road Machinery Co 
“RELIANCE” 

Watt Car & Wheel Co. 

Webster Mfg. Inc 

Wilmot Engineering Co. 


BUCKETS, DRAGLINE 
Bucyrus-Erie Co 
Electric Steel Foundry Co 
Hendrix Mfg. Co 
Page Engineering Co.—“AUTO- 
MATIC” 
“Quick-Way” Truck Shovel Co 
Schield Bantam Co 
Taylor-Wharton Co., Div 
sco Corp 
BUCKETS, DRAGLINE-CHAINS 
& FITTINGS 
Hendrix Mfg. Co 


BUCKETS, DRAGLINE—ARCHES, 


CHAINS, FITTINGS 


Bucyrus-Erie Co 
Electric Steel Foundry Co 
Page Enginecring Co 


BUCKETS, DRILL-DUST 
Mine Safety Appliances Co.— 
“DRIL-DUS 


BUCKETS, DUMP 
Salem-Brosius, Inc 


BUCKETS, ELEVATOR 


Har 


Link-Belt C CAMGL-58 
—“LINK-B BEL 
BUCKLES 
General Logistics — “WEB- 
LOCK” 


BUGDUSTERS, AUTOMATIC 
Goodman Mfg. Co 
Joy Mfg. Co. 


BUILDINGS, PRE-ENGINEERED 
The Parkersburg Rig & Reel Co. 


BUILDINGS, PREFAB 
——- Drainage & Metal Prod., 
nc 


Arrowhead Constructors and 
Engineers Inc 

Republic Steel—“TRUSCON” 

Steel-Bilt Construction Co. 

Steelcraft Mfg. Co 

Thomas Engineering & Con- 
struction Co 


BULLDOZER CORNER 


ADAPTERS 
H & L Tooth Co. 


BULLDOZER CORNER BITS 


American Brake Shoe Co., 
Amsco Div. 








Kensington Steel, Div. of Poor & 
Co. 


BULLDOZER & 
GRADER BLADES 


Allis-Chaimers Mig. Co., Indus- 
trial Equipment Div ; 
American Brake Shoe Co. 
Amsco Div 

American Steel Foundries 
“WwEARPACT” 

Caterpillar Tractor Co 


Colorado Fuei & lron Corp 
“ FP 


& 

Electric Steel Foundry Co. 
Gar Wood Industries, Inc 
The Frank G. Hough Co 
International Harvester Co., 

Construction Equipment Div 
LeTourneau-W se Co. 
The Oliver Corp.—"“OLIVER” 


BULLDOZER RIPPER TEETH 


American Brake Shoe Co 
Amsco Div 
BULLDOZERS 
Allis-Chalmers Mfg. Co., Con 


struction Machinery Div 


Allis-Chaimers Mfg. Co., Indus 
trial Equipment Div 

Austin-W estern, onstruction 
Equipment Div... Baldwin- 
Lima-Hamilton Corp. 

J. L. Case Co CASE-TERRA 
TRAC” 

Caterpullar os actor Co 

Eimco Ce 

Internatio ynal Harvester ( 


Construction Equipment Drv 
Le T ourneau-V estinghouse Co.— 
“TOURNA-TRACTOR”™ 


BULLETIN-BOARD SERVICE 
Elliott Service Co., Inc 


BUMPERS, LOCOMOTIVE 
Kanawha Mig. Co 
Leman Machine Co. 
West Virginia Armature Co 


BUMPERS, MINE-CAR 

American Car & Foundry Div., 

ACF Industries, Inc. 
C. S. Card Iron Works 
Enterprise Wheel & Car Corp. 
Irwin Foundry & Mine Car Co 
Kanawha Mig. Co 
Sanford Day Iron Works, Inc 
Watt Car & Wheel Co 
West Virginia Armature Co 


BUMPERS, RUBBER 


Continental Rubber Works 
Hewitt-Robins Incorporated 


BUS BAR, ALUMINUM 
Aluminum Co. of America 


BUS BAR, ELECTRICAL, 


ALUMINUM 
Reynolds Metals Co 


BUSES ELECTRIC 
Delta-Star Electric Div.. H. K 
Porter Co. (Delaware) 
I-T-E Circuit Breaker Co 
Westinghouse Electric Corp 


BUSES, AUTOMOTIVE, 
DIESEL-ENGINED 
Mack Trucks, Inc. 


BUSHINGS, BRONZE 


American Brake Shoe Co., Na 
tional Bearing Div 

Ampco Metal, Inc.—“AMPCO” 

Bearings, Inc 

Flood City Brass & Electric Co. 

Gibraltar Equipment & Mfg. Co 

a Mig. Co. — 


Jeffrey Mfg. Co 
Johnson Bronze Co 
Kelly Manufacturing Co 
Keystone Carbon Co 
Marathon Coal Bit Co 
“NAIL CITY” 
Penn Machine Co. 
Bertrand P. Tracy Co. 
Walworth Co. 


Inc.— 
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Works better with less work... 


i LONG 


4,9-Ff20,0O2 BELT CONVEYOR 





Easier, faster 
to assemble! 


Easier, faster 
to move! 


Easier, faster 
to extend! 


Easier, faster 
to operate! 


Patents Pending 


And it's easy to intersperse LONG Lo-Rope structure 
with your existing rigid structure and terminals 


With its entirely different design, the LONG Lo-Rope travel, thus providing automatic self-training of the 
offers a number of important operating and safety belt in both directions. Adjustable height platform 
features not previously available. rocker support stands minimize blocking and level 
For example—in this construction, the wire rope is belt automatically. The deep troughing angle (27 
located below the carrying belt and carrying idlers reduces spillage and permits wider spacing of idlers 
The idlers rock (not swing) in the direction of belt There are no side obstructions at carrying belt level 


so handling men and supplies is easier and much safer 
And with the Lo-Rope, maximum head room is as- 
sured as carrying surface of belt may be as low as 9 
from the mine floor. 

For details on the Lo-Rope Belt Conveyor, write 
us today. Or better yet, install a test section of Lo- 
Rope the next time you make a belt extension and 
learn first hand why it works better with less work. 








LONG Belt Conveyor 
Mobile Drive Units 


Self-tramming for easy moves. Available in 
units up to 40 HP with either snub or tandem 
drive units for use with Lo-Rope or any other 
type of belt conveyor. 
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BUSHINGS, ELECTRICAL 
}-Cantre Mir Ce 
I¢ 

National | tric 


BUSHINGS, ELECTRICAL 


HIGH-VOLTAGE 
Ohio Brass ( 


BUSHINGS, IRON 
Keys e Carbon Co 


BUSHINGS, RUBBER 
United States Rubber Co. 


CABLE, ALUMINUM 
Reynolds Metals Cy 


CABLE, ARMORED 
General Cable Corp 
Rockbestos Products Corp 
Simplex Wire & Cable Co 

CONDEX C-L-X CO™ 
TINUOUS IMPERVIOUS 


CABLE, ASBESTOS-COVERED 
American Steel & Wire Div.. 
L. S. Steel Corp.—“AMER- 
BESTOS” 
Collyer Insulated Wire Co. 
Ensign Electric & Mfg. Co 
john Flocker & Co 
Flood City Brass & Electric Co. 
General Cable Corp SAFETY 
MI 
(renera I ectrK 
tion Materials Div 
Guyan Machy. Co 
National Electric 
National Mine 
(hkonmte Cx 
Pheips Dodge ¢ 
oo 
Rockbestos Products Corp 
ROCKBESTOS A. V<« 
Triangle Conduit & Cable Cx 
Inc 


CASLE, ELECTRICAL 
& Sons, Inc 


Products Cx 


Construc 
Products Co 
Service Co 


yper Products 


Schroeder Brothers Corp 
CABLE, FEEDER, BARE, 
STRANDED 


\'uminum Company of America 
American Steel & Wire Div.. 
t S. Steel Corp.—“TIGER 


BRAND” 

Anaconda W & Cable (¢ 

Circle Wire & Cabl Corp 

Cop weld S$ ( Wire & 
Cable D COPPER 
WELD 

Johr Flock * ¢ 

General Cable Cor 

K \ minum & Chemical 
Ss - F 

Mosebach I c & Sunpty ¢ 

Nat Mine Service Co 


Jor \. Roebling’s Sons Corr 
sub. of ¢ wado Fuel & Is 


Ror Cable Cort 
! mdunt & Cable Cx 


CABLE, FEEDER, COPPER, 
BARE AND STRANDED 


Phelps Dodge Copper Products 
{ 

Rome Cable Corp 

john A. Roebling’s Sons Corr 
Sut f Colorado Fuel & Iron 


CABLE, FEEDER, COPPER 
AND COPPER CLAD, 
BARE AND STRANDED 


American Steel & Wire Div.. 
U. S. Steel Corp.—“TIGER 


BRAND” 

Circle W & Cable Cor 

Copperweld Steel ( Wire & 
Cable D COPPER 
WELD 

Johr locker & ( 

ts ’ { bh Corr 

\ Mine Service ( 
Iria Cond & < ( 
Inc 

198 


CABLE, INSULATED, 
BOREHOLE 
American Steel & Wire Div.. 
lL. S. Steel Corp.—“TIGER 
BRAND” 
Anaconda Wire & (€ able Co 
Circle Wire & Cable Corp 
Ensign Electric & Mfg. Co 
pohn Flocker & Co 
seneral Cable Corp 
Kaiser Aluminum & 
Sales, Inc 
National Mine Service Co 
UOkontte Co 
John A. Roebling’s Sons Corp., 
Sub. of Colorado Fuel & Iron 
Corp 
Simplex Wire & Cable Co 
Triangle Condun & Cable Co 


Chemical 


in 
CABLE, INSULATED, 
COMMUNICATION, CONTROL 
American Steel & Wire Div.. 
UL. S. steel Corp.—“TIGER 
BRAND” 
Anaconda Wire & Cable Co 
The Ansonia Wire & Cable Co 
ANKOSEAI 
Ciucle Wire & Cable Corp 
Collyer Insulated Wire Co. 
Copperweld Steel Cx Wire & 
Cable Div COPPER 
WELD 
John Flocker & Cx 
General Cable Corp 
General Electric Co 
tion Materials Div 
Kasser Aluminum & 
Sales, Inc 
National Electric 
Okonite Co 
Phelps Dodge Copper 
( 


Construc 
Chemical 
Products Co 
Products 


John A. Roebling’s Sons Corp 
Sub. of Colorado Fuel & Iron 


Corp 
Rockbestos Products Corp 
ROCKBESTOS P. N._R 
Rome Cable Corp 
Simplex Wire & Cable C« 
Triangle Conduit & Cable ¢ 


Inc 


CABLE, INSULATED, HIGH- 
VOLTAGE DISTRIBUTION 
Al i | pany of America 
American Steel & Wire Div.. 
Ll. S&S Steel Corp.. “TIGER 
BRAND” 





Anaconda Wire & Cable ( 
The Ansonia Wire & Cable ( 
ANKOSEAI 

Circle Wire & Cable Cory 

Collyer Insulated Wire Co. 

Conoperweld Steel Cx W ire 
Cable Div COPPER 
WELD 

John Flocker & Cx 

Flood City Brass & Electric Co. 

General Cable Corp GEN 
CORONE BUTARONI 

General Electric Co., Construc 


tion Materials Div 
Kaiser Aluminum & Chemical 
Sales, Inc 
Mosebach Electric & Supply Co 
National Electric Products C« 
Okonite Co 
Phelps Dodge Copper Products 
Co 
John A. Roebling’s Sons Corp 
Sub. of Colorado Fuel & Iron 
Corp 
Rome Cable Corp 
Simplex Wire & Cable Co 
Triangle Conduit & Cable C« 
Western Insulated Wire ( 
BRONCO 66” 


CABLE, INSULATED, HIGH 

VOLTAGE, MINE POWER 

Anaconda Wire & Cable Co 

CABLE, INSULATED, LOW- 

VOLTAGE DISTRIBUTION 
AC AND DC 


Aluminum Company of America 
American Steel & Wire Div.. 


Ll. S. Steel 
BRAND” 
Anaconda Wire & Cable Co 
The Ansonia Wire & Cable Co 
ANKOSEAI 
Circle Wire & Cable Corp 
Collyer Insulated Wire Co. 
Copperweld Steel Co.. Wire & 
Cable Div COPPER 
WELD’ 
John Flocker & Co 
Flood City Brass & Electric Co. 
General Cable Corp SUPER 
SHEATH, GUARDIAN’ 
General Electric Co., Construc 
tion Materials Div 
Kaiser Aluminum & Chemical 
Sales, Inc 
Mosebach Electric & Supply C« 
Okonite Co 
Phelps Dodge Copper 
Co 
John A. Roebling’s Sons Corp 
Sub. of Colorado Fuel & Iron 
Corp 
Rome Cable Corp 
Simolex Wire & Cable Co 
Trinnele Conduit & Cable Co 
Inc 
Western Insulated 
BRONCO 66 
CABLE, INSULATED, 
SUBMARINE 
American Steel & Wire Div.. 
. S. Steel Corp.—“AMA- 
RINE” 
Anaconda Wire & Cable Co 
The Ansonia Wire & Cable C: 
ANKOSEAI 
John Flocker & Co 
General Cable Corp 


Corp.—“TIGER 


Products 


Wire Ce 


General Electric Co., Construc 
tion Materials Div 

Guyan Machy. Co 

Kaser Aluminum & Chemica 
Sales, Inc 


Okonite Co 
Phelps Dodge Copper Products 
Co 
Simplex Wire & Cable Co 
Triangle Conduit & Cable (€ 
Inc 
CABLE, LEAD-SHEATHED 
General Cable Corp 
siser Aluminum & Chemic 
Sales, Inc 
Rockbestos Products ¢ 


CABLE, REWIRING 


National Mine Service ( 
CABLE, SHOTFIRING 
American Cvanamid Cx Expk 
s1ves nd Minine Chemicals 

Dept 


American Steel & Wire Div.. 
L. S. Steel Corp. —*“TIGER 
BRAND” 

Ana n 


Circle Wire & Cable Corp 
I | du Pont de Nemours & 


( Inc., Explosives Div 
John Flocker & Cx 
General Cable Corp 
General Electric Cx “ons c 
tion Mate ils D 
Kaiser Alumin & Chemic 


Sales, Inc 
King Powder Co., Inc 
Mosebach Electric & Supply Co 
National Mine Service Co 
Okonite Co 
Olin-Mathieson Chemical ( orp 
Explosives Div 
Rome Cable Corp 
The Salem Tool Co.—“SALEM™ 
Simplex Wire & Cable Co 


CABLE, SIGNAL 
The Ansonia Wire & Cable C: 
ANKOSEAI 


CABLE, TELEPHONE 


American Steel & Wire Div.. 
U. S. Steel Corp. —*“TIGER 
BRAND” 

Anaconda Wire & Cable Co 

The Ansonia Wire & Cable ¢ 

ANKOSEAI 

John Flocker & Co 





(General Cable Corr SUPER 
Tel 
General Electric Cx Constr 


tion Materials Div 

Kaiser Aluminum & Chemical 
Sales, Inc 

Okonitte Co 

Phelps Dodge Copper P 


Co 

John A. Roebling’s Sons ( 
Sub. of Colorado Fuel & I: 
Corp 


CABLE, TRAILING, 


SHOCK ABSORBERS 
Mosebach Electric & Supply ¢ 


CABLE, TRAILING, 
2,200 V AND UP 
American Steel & Wire Div.. 
lL. S. Steel Corp.—"“AMER- 7 
CLAD” e 
Circle Wire & Cable ( 
John Flocker & ( 
General Cable Corp 
SERVICE » 
General Electr Cx Constru o 
tion Materials D 
K sISeT 4 mmoinur A cr 
Sales. Inc 
Mosebach Electric & Supply ¢ 
Okonste ¢ 
John A. Roeb ; 
Sub. of Colorado Fuel & I 
Corp 
Simplex Wir & ¢ Die « 
Triangle Conduit & b 
Inc 
CABLE, TRAILING, STRIP 
AND QUARRY 
Anaconda Wire & Cable ¢ 
CABLE, TRAILING, 
UNDERGROUND MINING 
UNITS 
American Steel & Wire Div.. 


. S Steel Corp.—“AMER- 
CLAD” 


A nac » Wire & Cab 

Circle Wire & Cable Cor 

Collyer Insulated Wire Co. 
nsign Electric & Mig. ¢ 

John Flock & ¢ 

Flood City Brass & Electric Co 

Gener Cat ( SUPER 
SERVICE 

General f ( ( 


joy Mifg. Co. 


AK Ser \ & « 
Sales, Inc 
Moseb Ek es < 
Nation us < ‘ 
Okonste 
John R ng Sons ¢ 
Sub Fuel & I 
Corp 
Rome Cable ( ROME 
a 
Simplex Wire & Cable ¢ _ 
Triangle Conduit & Cable ¢ - 
Inc 
Western Insulated Wire (¢ 
BRONCO 66 
CABLE, WEATHERPROOF . 
ALUMINUM 
Kaiser Aluminum & Chemica 
Sales, Inc 
CABLE ACCESSORIES, 
HIGH VOLTAGE 
G & W Electric Specialty 


Ohio Brass Co 


CABLE ASSEMBLIES 
Bergen Wire Rope Cx 


CABLE CLAMPS 
Crosby I sughlin Div An 
Hoist & Derrick Co 
CROSBY LAUGHLIN 
Duquesne Mine Supply Co 
The Elreco Corp ELRECO 
Holub Industries, Inc 
Ohio Brass Co 
Ore Reclamation Co 
(Continued on p 206 
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Introducing Mobile Drill’s B-40 


1 “EXPLGRER’ 


=- — 
- - ~- AE 
—— ~~~ 

—< CG ~ — 











It's designed to do ALL these drilling jobs 


Auger Drill to 75 Feet 
\ Core Drill to 500 Feet 
Bore Holes up to 24” Dia. 








APPLICATIONS UNLIMITED 
Cloy ond mineral prospecting * Aggregate prospecting 


MOUNTING DIMENSIONS WEIGHTS Subsoll testing for higt vs 4 brid 
T . gino t Foundation testing for heavy structures 
ri m Pow A mbly Engine Driven 
Drill Assembly ower Assembi sande Pr ra 7 
ength 37%" Length 45%” ‘ — ie Diamond core drilling * Penetration tests 
dt 264" Width 6\y%* ooo (eae 


" _ Mew ‘ 4 bs 
— " —_ a - ” The 8-40 “Explorer” is the newest member of the Mobile Drill fomily — 
write for complete specifications drilling units specified throughout the world for MODERN MOBILITY 





Lightweight auger designed for ex 
ploratory work. Mounts on Jeep 
or similar PTO-equipped vehicle 
B-27 Highly maneuverable goes any 
where a Jeep can go moves fro 
od to m with r t t-up 
tuume. Quick-change Icature f 
norizonta augering too 
one-man operatior 


pacers | - 7 Briet 8-27 Specifications - 


in the world’s 


greatest array of 
hydraulic drilling rigs 


B-S2 ‘Pacemaker’ 

















water tanks 
requires. Tower 


travelling | 
Brief B-52 Specifications 

Type of feed Hydraulic 

Stroke 

Spindle speed ra 

Hole diameter 

Auger depth 

Core depth 

Max. torque 

Rate of free feed ipn 

Net weight 13% - 
SEND FOR George E. Gopher I) 

say: - 
FREE Says a 
MOBILE From lightweight, jeep 
mounted rigs to heavy-duty 
CATALOG all purpose drills 


MosILf measures up to the 


PACKET toughest standards 


MOBILE DRILLING, INC. 


Dept. 32 - 960 WN. Pennsylvania St. - Indianapolis 4, Indiana 





THE FALK CORPORATION ¢ MILWAUKEE 1, WISCONSIN 


Manufacturers of a Complete Line of Quality Gear Drives and Flexible Shaft Couplings for Industry 


Representatives and Distributors in most principal cities 


Falk Standard Gear Drives | Falk Flexible Shaft Couplings 


The helical ond spiral bevel gears used in Falk gear drives assure highest | protect the machines they connect. 
attainable mechanical efficiency — 981.% per gear train under full load. | 
STEELFLEX COUPLINGS 


ALL-MOTOR MOTOREDUCERS Package drives up to 75 hp capacity. 


A Falk All-Motor unit may be used with ony 34 sizes covering a hp 
standard foot-mounted motor within the range from 2 through 
rated capacity of the geor unit. Standard 72,000 hp ot 100 rpm. 
output speeds from 1.2 to 520 rpm (with Torsionally resilient 
1750 rpm motors); ratios as high as 54,000:1 grid-groove desian 4 


in semi-standard designs. All-steel construc- cushions impact and 

tion. Integral units also available in the starting loads as much 
G range from 1 to 40 hp. os 30% andaccom- SASIC TYPE F for 
Ask for Bulletin 3100. modates reasonable 7 ovt of 10 applico- 


degrees of shaft mis- tions, horizontal or 
clignment which may Yertical. Also dual- 


SHAFT MOUNTED DRIVES Up to 50 tp. occur between reguicr Purpose designs for 


inspections. torque control, broke- 
wheel service, pi- 


Hori al Vertical Units 
ae age ow © - : Ask for Bulletin 4100. loted shafts, etc. 
V-belt or chain connected to prime mover. Single and 
double reduction all-stee!l units in seven sizes provide 
4 choice of wide range of output speeds between 420 AIRFLEX COUPLINGS 








ond 5 rpm. Maximum torque roting at low speed 

shoft: 31,500 Ib-in. 15 sizes covering a 
Ask for Bulletin 7100. range from 5 through 

2400 hp at 100 rpm. 

ideal for applications 

which hove irregular 


SMALL SPEED REDUCERS Up to 138 hp. torque characteristics 


4 Concentric Shaft Ratios from 1.5:1 to in driving or driven mo- 
969:1. Max. torque rating ct low speed chines internal com- Designed for mount- 
shoft: 53,000 Ib-in. . bustion engines, com- ing shaft-to-shaft, 
Right Angie > pressors, etc.). shaft-to-flywheel, or 
s from 5:1 to 1459:1. Max. torque rat- > ’ 
t low speed shoft: 73,000 Ib-in. Ask for Bulletin 8100 shaft-to-flange. 


Ask for Bulletin 1105. 





Rot 


r 


° 
1°] 


a 
¥ 











* FALK SINGLE HELICAL 
LARGE SPEED REDUCERS = up to 3500 hp. AND HERRINGBONE GEARS 


7 ’ Designed for any indus- 
' trial application. Folk 
exclusive full-depth tooth 
form provides greater 
load-carrying capacity. 
AGMA ratings. 


Parallel Shaft Right Angle Horizontal Right Angle Vertical sdilins 
Up to 3500 hp. Ratio Up to 1000 hp. Ratio Upto760 hp. Ratio range Diameters up to 18 ft. 
range: from 2:1 to 300:! range from 1.5:1 to515:1. from 6:1 to 430:1. Max. Face Widths up to 6 ft. 
Max. catalog torque rat- Max. catalog torque rat- catalog torque rating at | 
ing at low speed shoft: ing at low speed shaft: low speed shaft: 714,000 Diometral Pitch — 
1,950,000 Ib-in. 569,000 Ib-in. Ib-in. (Shafts up or down.) | ¥%, to 6 dp. 
Bulletin 11108. Bulletin 2105A. Bulletin 21108. ee 





Hub or ring gears in 


HIGH SPEED DRIVES reducers ond increasers. | solid or split designs. 


<4 Up to 225 hp. Ask for Engineering Ring Gears 
Maximum rpm — approx. 4500. | Reports 6170 & 6171. 


Bulletin 1106. : 
Up to 5000 hp. p> 
Moximum rpm — approx. 10,900. 


Special Special Marine 
GEAR DRIVES HIGH SPEED DRIVES PROPULSION DRIVES a good name in industry 
for any application. «+. over 50,000 rpm. turbine and diesel driven 
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U.S. STEELS 


WELLINGTON, UTAH 


NEWEST CENTRAL PLANT 








—" 
. = 


DESIGNED --- BUILT: ---- 


THE ALLEN & GARCIA COMPANY WAY 


Turse DAYS FROM STARTUP TO FULL- 
SCALE OPERATION ... 


Allen & Garcia engineering and know-how 


an example of how 


saves time and money for the coal producer— 
in addition to insuring precision results with 
a minimum of cost for labor, materials and 
maintenance. 


Rated at 600 tons per hour, the new Wellington 


Coal Cleaning Plant, Columbia-Geneva Steel 
Division, United States Steel Corporation, in- 
sures better coking coal for Geneva Works, the 
division's big integrated steel plant near Provo, 
Utah. The fact that the plant was brought to 
full scale operation three days after start-up 
reflects the soundness of design and the quality 
of construction you can expect from the Allen 


and Garcia organization. 


q 


This is co big de 


silter which re 
moves slimes from 
coal being cleaned 
for coke ovens ot 
Geneve Works, U.S 
Stee! Corp., Provo, 
Utoh. Reciprocoting 
rokes draw coal for 
further washing 








The Wellington plant takes its place in the SCOPE OF A & G SERVICES 


long list of A & G success stories. Should you @ Design and construction of new plants and their 


ever want to start with unworked earth . . 


various units 
@ Organization, operation and management of 


and take over a completed mine ready for prof- mines 


itable operation, simply put the complete re- @ Reconstruction, revamping and improvement of 
existing plants 

Below ground modernization and mechanization 
General consulting work on power, equipment, 
operation and varied mining problems 
Evaluation for financing, fire loss and taxation 


sponsibility in the hands of A & G. We welcome ° 


that kind of assignment 


Vibrating screen shokes wote 
ond sand from coorse coc!. Son 
suspended " woter Ss veed * 
fleet lighter cool owoy from 
heovier rock ond foreign motte 
ash-suiphur, etc Cool is the 
crushed pricr to ship 
Geneva Works 


D vteor 


A looded roilrood 
cor every 8 minutes 
is the rote of which 
the Wellington Coo 
Cleaning Plont co 
turn ovt cleored 
coc! destined for 
Genevo Works 


ALLEN & GARCIA CO. 


Consulting and Construction Engineers 
332 S. MICHIGAN AVE., CHICACO 4, ILL. 





What we learned about 


from salesmens 


This 5’ x 16° vibrating shaker has four segments—all 
made from Stainless Steel. Top impact segment proc- 
esses about 40,000 tons before replacement. Bottom 
three segments process about 120,000 tons before re- 
placement. In addition, there is very little blinding 
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coal preparation costs 


call reports 


JE DON’T ARGUE the fact that Stainless Steel 
W chutes, screens and other equipment have 
what appears to be high initial cost. Why, then, do 
so many coal preparation plants use Stainless Steel 
for chutes, screens, and other equipment if the 
initial cost of Stainless equipment is higher than 
other materials? The answer seems to be that they 
can’t afford the cheap materials! 

A check of salesmen’s call reports reveals this: 
the companies that keep the most accurate cost 
records are the ones that use the highest percentage 
of Stainless Steel equipment. This bears out our 


contention that Stainless Steel equipment is much 





Stainless Stee! outlasts original chutes seven to one and 
then some! In actual side-by-side tests, this Stainless Steel 
chute outlasted seven non-stainless chutes, and the Stainless 
chute was still in good condition. This plant estimated that 
a $900 investment in Stainless Steel saved $30,000 in replace 
ments! And because of Stainless Steel's slideability, no build 
ip disrupted 


perations 
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cheaper in the long run. In fact, wherever there is a 
situation involving severe abrasion and corrosion 

as in corrosive wash water), nothing can equal 
Stainless Steel in its ability to process more tons 
of coal per dollar of equipment cost. 

Naturally, you get the most for your money 
when you install Stainless Steel equipment right at 
the beginning, in new equipment. But it’s never too 
late to start saving; and you can buy Stainless 
Steel strip and sheets right from your local steel 
warehouse for use in chutes and the like. Make it 
USS Stainless Steel to be sure of service-tested 


quality 
USS ws a registered trademark 





This Stainless Stee! dewatering sludge screen vibrates at 1,200 
rpm, will process more than 200,000 tons of coal in its aver 
age 14-month service life. Operators of this plant are also 
impressed by the way Stainless works for them when the 
plant is shut down. It doesn’t corrode or blind, is always 
ready to go into service again 


United States Steel 
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CABLE CONNECTORS, 
ELECTRICAL 


Anaconda Wire & Cable Co 
Albert & J. M. Anderson Mfg 
Co EITHEREND” 


Burndy Corp.—“HYLUGS,” 
HYLINKS” 

Crouse-Hinds Co 

Delta-Star Electric Div.. H. K 


Porter Co., (Delaware) 
Duquesne Mine Supply Co 
The Elreco Corp.—“ELRECO” 
Erico Products, Inc.—“CAD- 

WELD” 

Ensign Electric & Mfg. Co 
Guyan Machy. Co 

Joy Mfg. Co. 

Magnetic Engrg. & Mfg. Co 
Mosebach Electric & Supply Co 
National Electric Products Co 
Ohio Brass Co 

Tweco Products, Inc.—“SOL 

CON,” “MECCON” 

West Virginia Armature Co 


CABLE CONTROLS 
Caterpillar Tractor Co 
Continental Copper & Steel In 

dustries, Inc.. Wooldridge Div 
“CONTINENTAL WOOL 
DRIDGE” 
CABLE FAULT-FINDERS, 
PROOF TESTERS 


Electrical Distributors Co 


CABLE HANGERS 
American Mine Supply Co. 
Ohio Brass Co 

CABLE PROTECTORS 
Standard Devices Co 


CABLE REELS, 
LOCOMOTIVE 


Jeffrey Mfe. Co 
est Virginia Armature Co 


CABLE REELS, MINING- 
MACHINE, SHUTTLE CAR 


Dooley Brothers 
Jeffrey Mfg Co 


CABLE REELS, SHOTFIRING 
J. V. Hammond Co 
King Powder Co., Inc 


CABLE-REPAIR SERVICE 
Cable Vulcanizing Shop, Inc 


CABLE SPLICERS 
American Mine Door Co.— 
“QUICK-ON” 
Duquesne Mine Supply Co 
The Elreco Corp.—“ELRECO” 
Ensign Electric & Mfe Co 
Erico Products, Inc.—“CAD- 
WELD” 


Flood City Brass & Electric Co. 
G & W Electric Specialty Co 
Mine Safety Appliances Co.— 
“VELOCITY-POWER” 
Minnesota Mining & Mfg. Co 
Mosebach Electric & Supply Co 
National Mine Service Co 
Ohio Brass Co 
Tweco Products, Inc 
“TWECO’ 
West Virginia Armature Co 


CABLE SUPPORTS, 
BOREHOLE 
Ohio Brass Co 


CABLE SUPPORTS, 
HORIZONTAL RUNS 


Delta-Star Electric Div. H. K 
Porter Co. (Delaware) 

The Elreco Corp ELRECO”" 

Ohio Brass Co 


CABLE VULCANIZERS 
American Mine Door Co.— 
“SHALER” 
Flood City Brass & Electric Co. 
Joy Mfg. Co. 
Mine Safety Appliances Co. 
Moseback Flectric & Supply ( 
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CABLEWAYS 


Delta-Star . lectric Div... H. K 
Porter Co. (Delaware) 


CAGERS, CAGING 
EQUIPMENT 
C. §. Card lron Works 
Connelisville Mfg. & Mine 
Supply Co 
Robert Holmes & Bros., Inc 
The Nolan Co. 
Robert & Schaefer Co.. Sub. 
Thompson-Starrett Co., Inc. 


CAGES 

C. 8S. Card lron Works 
Connellsville Mfg. & Supply Co 
Helmick Foundry-Machine Co 
Robert Holmes & Bros., Inc 
Kanawha Mfg. Co 
Mayo Tunnel & Mine 

ment 


The Nolan Co.—“SELF DU MP- 
ING” 


Equip 


Roberts & Schaefer Co., Sub. 
Thompson-Starrett Co.. Inc. 
Vulcan Iron Works 


CAGES, 
ELEVATOR-TYPE 
Connellsville Mfg. & Mine Su> 
ply Co PORTAL-CAGE 
Helmick Foundry-Machine (¢ 

Robert Holmes & Bros., Inc 
Mayo Tunnel & Mine Equip 
ment 


CALCIUM CHLORIDE 

Columbia-Southern Chemical 
sf orp 

The Dow Chemical Co 
DOWFLAKI PELA 
DOW” 

E. I. du Pont de Nemours & Co 
Inc 

Fisher Scientific Co 

Fuel Process Co.—"“FU PROCO”™ 

Solvay Process Div., Allied 
Chemical Corp 

Wyandotte Chemicals Corp 
Michigan Alkali Div 


CAPACITORS 
Cornell-Dubilier Electric Corp 
General Electric Co.. Apparatus 

Sales Div 
Ohio Brass Co *VAREX 
Westinghouse Electric Corp 


CAP-LAMP CHARGERS 


Mine Safety Appliances Co. 
National Mine Serv.ce Co 


CAP-LAMP RACKS 


Mine Safety Appliances Co. 
National Mine Service Co 


CAP LAMPS 
Mine Safety Aooliances Co.— 
“EDISON R4” 
National Mine Service Co 


CAR BY-PASSERS 


American Mine Door Co.— 
“CANTON” 


CAR DUMPERS 
Link-Belt Co., Dept. CAMGL-S8 
—“KAR-FLO” 


CAR DUMPERS, R. R. ROTARY 

Connellsville Mfg. & Mine Sup 
ly Co 

Differential Steel C rd Co 

Hey! & Patterson, Inc. 

Link-Belt Co.. Dept. CAMGL-58 
—*“LINK-BELT” 

Roberts & Schaefer Co., Sub. 

Thompson-Starrett Co., Inc. 
Vulc in Ir m Works 


CAR HAULS, MINE 
Link-Belt Co., Dept. CAMGL-5s 
Nolan Co. 

CAR HAULS, MOVERS, 
PULLERS, R. R. 


The Aldon Co 
Advance Car Mover Co., Inc 
BADGER ‘NEW BAD 


GER, POWER KING, 
POWER BOY” 
Gibraltar Equipment & Mfg. Co 
Hewitt-Robins Incorporated— 
“JONES” 
Robert Holmes & Bros., Inc 
Jeffrey Mfg. Co 
Joy Mfg. 
Link-Belt Co. I ut. CAMGL-S8 
—“LINK-BEL 
Me Nally - Pittsburg "Mis. Corp. 
Morse Bros. Machinery Co 
Roberts & 


Thompson-! 
Webster Mfg. Inc 
Whiting Corp. 

CAR HAULS, MOVERS, 
SPOTTERS, MINE 
The Aldon Co 
Connellsville Mfg 
ply Co 
Fairmont Machinery Co. 
Flood City Brass & Electric Co. 
Gibraltar Equinment & Mfg. Co 
ewitt-Robins Incorporated 
Robert Holmes & Bros., Inc 
toy Mfg. Co. 
Kanawha Mig. Co 
Link-Belt Co.. Deot. CAMIGL-58 

—“LINK-BELT™ 
Morse Bros. Machinery Co 
B. J. Nykerk Corp ‘HAUS 

HERR’ 

Sanford Day lron Works Inc 
Schroeder Brothers Coro 


& Mine Sup 


Roberts & Schaefer Co.. Sub. 
T -Storrett Co., Inc. 
Webster Mfe. Inc 


Wilmot Encineering Co. 


CAR HAULS, MOVERS, 
SPOTTERS, MINE, HYDRAULIC 
The Nolan Co. 

Sanford Day tron Works, Inc 
W. R. Stamler Corp 


CAR HOLDS, STOPS, MINE 
C. S. Card tron Works 
Connellsville Mfg. & Mine Sup 

ply Co 
Duquesne Mine Supply Co 
Robert Holmes & Bros., Inc 
Irwin Foundry & Mine Car Co 
Kanawha Mfe Co 


The Nolan Co. 

CAR LOADERS 
Link-Belt Co., Dept. CAMGL-58 
CAR MOVERS 

National Mine Service Co 
CAR PASSERS 
Mayo Tunnel & Mine Equip 


ment 
CAR PULLERS 


Clyde tron Works. Inc 
Link-Belt Co., Dept. CAMGL-58 


CAR PULLERS, R. R. 
American Engineering Co.— 
“LO-HED” 
—— Co., Dept. CAMGI- 


CAR RETARDERS, MINE CAR 
Connellsville Mfg. & Mine Sup 


Robert Holmes & Bros., Inc 

Kanawha Mfg Co 

Link-Belt Co.. Dept. CAMIGL-58 
“LINK-BELT” 

The Nolan Co. 


B. J. Nykerk Corp HAUS 
HERR’ 

Sanford Day Iron Works, Inc 

Webster Mfg. Inc 


CAR RETARDERS, R. R. 
Robert Holmes & Bros., Inc 
Link-Belt Co., Dept. CAMGL-58 
ja tay ey Mfg. ae 
Union Switch & Signal Div. 

Westinghouse Air Brake Cn 
Webster Mfg. Inc 


CAR SHAKERS, R. R. 


Allis-Chalmers Mfg. Co., Indus 
rial Equipment Div 


Hewitt-Robins [Incorporated 

Link-Belt Co., Dept. CAMGL-58 
“LINK-B2LT™ 

Simplicity Engineering Co 

Stephens-Adamson Mfg. Co 
“CARQUAKI 

Webster Mfg. Inc 


CAR SPOTTERS 
Link-Belt Co., Dept. CAMGL-58 
The Nolan Co. — “PORTA- 

FEEDERS” 
CAR STOPS 
The Aldon Co 
Gibraltar Equi; 
Nolan Co. 


ment & Mfg. Cx 


CAR STOPS, ELECTRIC 


Cheatham Elec. Switching De- 
vice Co. 


CAR THAWERS 


Hauck Mfg. Co 
CAR TRANSFERS, MINE 
American Mine Door Co.— 
“CANTON” 
C. 8. Card tron Works 
Connellsville Mfg. & Mine Su 
ply Co 
CARS, RAIL, MAN-TRIP, 
SELF-PROPELLED 
Lee-Norse Co MINE POR 
TAL BUS 


CARS, SHUTTLE, REPAIRS 
Leman Machine Co. 


CARBIDE METALS, SINTERED 
Allegheny Ledium Steel Corp. 


CARBON BLACK 
Fisher Scientific Co 
R. T. Vanderbilt Co. Inc 


CARRIERS, MINE EQUIPMENT 
Enterprise Wheel & Car Corp. 


Irwin Foundry & Mine Car Ci 


CARRIERS, SHUTTLE-CAR 
Salem Brosius Inc PHII 
DOLLY 


CARS, BALLAST 
Differential Steel Car ¢ 


CARS, RAIL, AlR-DUMP 
C. S. Card Iron Works 
Differential Steel Car C: 


CARS, RAIL, MAN TRIP 
Bethichem Steel C« 
Cc. S. Card Iron Ws 
Differential . ! Car ry 
Ent heel & Cer Corp. 
Robert H« oan & Br Inc 
Irwin Foundry & Mine Car Cx 
MANVAN 
Sanford Day Iron Works, Inc 
Watt Car & Wheel Co 


CARS, RAIL, MINE 

American Car & Foundry Div.. 

ACF Industries. Inc. 
Bethichem Stee! Co 
C. S. Card Iron Works 
Differential Steel Car Co 
Enterprise Wheel & Car Corp. 
G braltar Equipment & Mfg. € 
Helmick Foundry-Machine Co 
Hockensmith Corp 
Irwin Foundry & Mine Car ( 
Kanawha Mfg Co 


Kersey Manufacturing Co., Inc 

Mayo Tunnel & Mine Equip 
ment 

Morse Bros. Machinery Co 

Sanford Day tron Works, Inc 


United States Steel Corp. 
Watt Car & Wheel Ce 


CARS, RAIL, PERSONNEL, 
SELF-PROPELLED 
Irwin Foundry & Mine Car Co 
Lee-Norse Co.—*“MINE JIT 
NEY & MINE SCOOTER 
MINI MECHANIC Jit 
NFY 
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Femco Offers Controls 


and Communication 
for Modern Mines 


PERMISSIBLE LIGHTING 
RECENTLY INTRODUCED 


Femco, Inc., pioneers in mine com- 
munication, offers users a line of 
communication systems for mine 
haulage, for communication between 
levels and for cleaning plants. Vari- (fi, 44] 
ous control systems for indication 
and control of existing equipment MINE a i oO) | 
such as fans, pumps and sub-sta- 
tions, also are featured. : 
Permissible mine light systems, 
designed to illuminate working areas | 








Here is highly efficient underground communication at low 
cost. Any number of stations may be installed in one network 
Features of Femco Mine Lighting for increased production, improved morale and safety. 


of coal mines between face and load- 
ing head now are being marketed. 


Systems include a light-weight | 
sturdy design, a quick-starting bal- 
last, portability, ease of installation @ 100% Transistorized 


and maintenance and extremely for reliable operation 


good overall illumination at low cost. 

Famous Femco Trolleyphones, 
Audiephones and Loud Speaking 
Mine Telephones boast new, more 


@ Battery operated—no 
external power used 


compact components for easier in- 
stallation anywhere in the mine. 


Trolleyphone systems are widely 


@ Two-channel paging 


used for mine haulage because of @ Operate on existing 


their versatility, dependability, low mine telephone lines 
cost and ease of maintenance. 
Femco controls include Audio 
Tone Control or Indication Systems, 
Circuit Scanner Systems, Carrier 
Shift Systems, Relay Control Sys- 


@ Clear communication 
over heavily loaded lines 





New, compact 


tems and Magnetic Limit Switch self-contained @ Dust-tight and moisture 
. nn , . i i resistant constructio 
Systems. They provide automatic senna — — 
monitoring, indication and control 
for many different applications 
throughout the mine. Specific recent i _ 

7 install—Easy to use 
installations have included fan sig- Easy to y 
nal systems, sub-station control and Low in cost—Get the facts 
pump control. Designed for use over 
existing power lines or only one pair Authorized Soles and Service Representatives 
= ag: —— controls are inex- NATIONAL MINE SERVICE CO., 564 Al Bidg., Pittsburgh 19, Pa. 
ae a (INDUSTRIAL PHYSICS & ELECTRONICS CO., Salt Loke City, Utah 


All Femco components have in 
common the benefit of advanced en- 
gineering for simplicity and com- 


pactness of design, fast and depend- 
able operation, ease of installation UNderhill 3-3200 CMICO, MC. IRWIN, PA. 
and maintenance and a long life 


under heavy-duty use in mining and 
industry. 
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MODERN MINING PRACTICE 


CONTINUOUS MINING WITH LIVE BELT RESERVE 

















with 
CONVENTIONAL MININ 


FOR 5-FOOT COAL AND OVER 





15-RU CUTTER a heavy-duty universal cutter 
designed for the hardest formations. Cutting motor 75 
HP, continuous rating. It bottom cuts, top cuts, shear 
cuts or anything in between. Arranged for top cutting 
at 8%, 9% or 10 ft 

















15-BU LOADER loads 15 tons per minute—has 
swing out service panel for accessibility to all operat - 
ing and control mechanisms. All motors and drives 
mounted outside the frame. Model shown is 49% ~ 
high . . . lower model, 43” high works 50” coal. 


AC/nc EQUIPMENT 








WITH JOY’S “15 SERIES” 
HIGH PRODUCTION TEAM 


CD-43 TWIN-BOOM DRILL...A one-man adaptation 
of the high-production, two-man CD-42 drill—operator 
positions and starts one drill while second is drilling 
hole—then alternates for continuous operation. Ten 
or twelve foot steels eliminate auger changes. Ca- 
pacity 9 to 12 fpm, each drill 


15-SC SHUTTLE CAR...57” high... hauls 15 tons 
in one load for easier faster loading; fewer trips; 
cheaper haulage. Two 2-speed 25 HP traction motors 
and one 15 HP pump motor provide power without 
clutches, torque converters or transmissions. 











6 WHEEL 18-SC FOR LOW SEAMS 





A shuttle car with 6 wheels—hauls a big 4%-tons 
only 27” high—two traction wheels are in center of 
car. The car is hinged in middie—while car travels 
rises and depressions, car bends in middie, keeping 
all wheels on ground. Conveyor 6’ wide, empties in 27 
seconds. High tonnage for low seams. 


WRITE FOR BULLETIN 250-1 
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JO 


MANUFACTURING 
COMPANY 
Oliver Building, Pittsburgh 22, Pa. 


In Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario. 


CARS, RAIL, SUPPLY 

Bethichem Steel Co 

S. Card Iron Works 
Differential Ee Car Co 
Enterprise Wheel & Car Corp. 
Gibraltar Equipment & Mfg. Co 
Helmick Foundry-Machine Co 
Robert Holmes & Bros., Inc 
Irwin Foundry & Mine Car Co 
Mayo Tunnel & Mine Equip- 

ment 
Sanford Day Iron Works, Inc 
Watt Car & Wheel Co 


CARS, RAM, TOOL & 
REPAIR, SELF-PROPELLED 
Joy Mfg. Co. 


CARS, RUBBER-TIRED, COAL, 
SELF-PROPELLED 
Joy Mfg. Co. 
Kanawha Mfg. Co 
Prime Mover Co. — 
PRIME MOVER” 


CARS, RUBBER-TIRED, 
MEN & SUPPLIES, 
SELF-PROPELLED 

Joy Mfg. Co. 

Kanawha Mfg. Co 
Lee-Norse Co.—“LEE-NORSE 
UTILITY TRUCK” 
Prime Mover Co. — 
PRIME MOVER” 


CARS, RUBBER-TIRED 
TRAILING, COAL 
Fred's Welding Service 


“M30 


“M0 


anufacturing Co., Inc 
Motor Exchange and Co. 
CARS, RUBBER-TIRED 
TRAILING, MEN & 
SUPPLIES 
Kersey Manufacturing Co., Inc 


CARS, SHUTTLE 
Goodman Mfg Co 
yt Mig re) 
Morse Bros. Machinery Co 
National poe Service Co.— 
“TOR KA 


CARS, SHUTTLE, AC & DC 
Joy Mfg. Co. 


CARS, SHUTTLE, 
CRAWLER-TYPE 


Myers-Whaley Co.—“WHALEY 
TRANSFER CAR” 


CARS, SHUTTLE, DIESEL 
Joy Mfg. Co. 


CARS, SURGE 
Robert Holmes & Bros., Inc 
Irwin Foundry & Mine Car Co 
Joy Mig. Co. 


CARTRIDGES, CYLINDRICAL 
AND FLANGE BALL-BEARING 


Bearings, Inc 
Link-Belt Co., Dept. CAMGL-58 


CASTINGS, ALLOY 


Coast Metals, Inc 


CASTINGS, 
ABRASION-RESISTANT 
Wall Colmonoy Corp. 


CASTINGS, BRONZE 


American Brake Shoe Co., Na- 
tional Bearing Div 


CASTINGS, GRAY IRON 
Link-Belt Co., Dept. CAMGL-58 


CASTINGS, HEAT-, 
CORROSION- & ABRASION- 
RESISTANT 

Electric Steel Foundry Co 
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CASTINGS, IRON, 
MEEHANITE, MODULAR AND 
STEEL 

Farrel-Birmingham Co., Inc 


CASTINGS, MALLEABLE IRON 
Link-Belt Co., Dept. CAMGL-58 


CASTINGS, 
MANAGANESE STEEL 
Kensington Steel, Div. of Poor 

& Co. 


CASTINGS, NON-FERROUS 
American Crucible Prods. Co 


CASTINGS, NON-FERROUS, 
CENTRIFUGAL 
Stoody Co 


CASTINGS, 
STAINLESS STEEL 
Alloy Steel Castings Co 
CASTINGS, STEEL 


Falk Corp. — “stuLy-TELA- 
STIC” 


CAUSTIC SODA 
American Minechem Co 
Columbia-Southern Chemical 
Corp 

The Vow Chemical Co 

E. I. du Pont de Nemours & Co., 
Inc 

Fisher Scientific Co 


Wyandotte Chemicals Corp., 
Michigan Alkali Div. 
CEMENT, 
HIGH-TEMPERATURE 


Philip Carey Mfg. Co.—“MW- 
50,” “MW-ONE” 

Joseph Dixon Crucible Co 

Johns-Manville—“BLAKITE” 

Mexico Refractories Co.— 
“BONDSET,” “HILOSET, 
“HY-SET” 

Norton Co.—“ALUNDUM 
“CRYSTOLON"” 


CENTRIFUGES 
Heyl & Patterson, toc.— 
“REINEVELD” 


CERAMIC COATINGS 
Norton Co.—"“ROKIDE” 


CHAIN, 
CONVEYOR & ELEVATOR 


Acme Chain Co. 

American Brake Shoe Co., 
Amsco Div.—“AMSCO” 

American Chain Div., Ameri- 
can Chain & Cable Co., Inc 

Bonded Scale & Machine Co 

Chain Belt Co—“REX 

Diamond Chain Co., Inc 

J. D. Christian Engineers 

Continental Gin Co., Ind. Div 

The Daniels Co., Contractors, 


lowa Mfg. Co. 

Irwin Foundry & Mine Car Co 
Jeffrey Mfg. Co. 

Joy Mig. Co. 

Kanawha Mfg. Co 

Kensington Steel Div., of Poor 


& Co. 
Link-Belt Co., CAMGL- 
58—“LINK-BEL “RIVET- 


Mining Machine Parts, Inc 
Ore Reclamation Co 
K. Prins & Associates 
J. Savage Co 
Taylor-Wharton Co. Div 
Harsco Corp. 
Transall, Inc 
Watt Car & Wheel Co 


Webster Mfg. Inc 
Wilmot Engineering Co. 


CHAIN, FLAT METAL 


American Chain Div., American 
Chain & Cable Co., Inc. 


CHAIN, FLIGHT 
CONVEYOR & ELEVATOR 
Acme Chain Corp. 
Link-Belt Co.., 
Whitney Chain 


CHAIN, MINE CAR SAFETY 


American Chain Div., American 
Chain & Cable Co., Inc. 


CHAIN 
POWER-TRANSMISSION 


Bonded Scale ; Speen Co 

Browning Mfg. C 

Chain Belt Co.— “REX” 

J. D. Christian E s 

Continental Gin Co., Ind. Div. 

Diamond Chain Co., Inc. 

Dodge Mfg. Corp. 

Jelfrey Mig. Co. 

Kremser & Sons, Inc., Frank A 

Link-Belt Co., CAMGL-58 
—“LINK-BELT, 


CAMGL-58 


Mfg. Corp. 

Mining Machine Parts, Inc. 

Morse Chain Co., A Borg- 
Warner Industry 

Transall, Inc. 

Whitney Chain Co. 


CHAIN REPAIR LINKS 
Link-Belt Co., Dept. CAMGL-58 
ro Engineering Co.—“TWIN- 

Nn” 


CHAIN, ROLLER 
Acme Chain Corp 
Flood City Brass & Electric Co. 
Guyan Machy. Co. — 
“DIAMOND” 
Link-Belt Co., Dept. CAMGL-58 


CHAIN, SHUTTLE CAR 


Link-Belt Co., Dept. CAMGL-58 
Whitney Chain Co 


CHAIN, SILENT 
Link-Belt Co., Dept. CAMGL-58 


CHAIN, WELDED 
American Chain Div., American 
Chain & Cable Co., Inc 
Page Engineering Co 


CHAIN, WELDLESS 


American Chain Div., American 
Chain & Cable Co., Inc 


CHAIN FITTINGS 
American Chain Div., American 
Chain & Cable Co., Inc 
Crosby Laughlin Div.. Ameri- 
fan Hoist & Derrick Co. 
“CROSBY,” “LAUGHLIN” 
Electric Steel Foundry Co 
Jefirey Mig. Co 
Kanawha Mig. Co 
I ink -Bett Co.” Dept. CAMGL-58 
Page Engineering Co 
Taylor-Wharton Co. Div., 
Harsco Corp 


CHAIRS, CAGE-LANDING 
Nolan Co. 


CHOCKS, WHEEL, 
The Aldon Co 


CHUTES 
American Brake Shoe Co., 
Amsco Div.—“AMSCO” 
i = Daniels Co., Contractors, 


a Wheel and yg Corp. 
Fairmont Machinery C 

Helmick Foundry- Machine Co 
Hendrick ¥ 
Hewitt-Robins Incorporated 
Robert Holmes & Bros., Inc 
lowa Mfg. Co 

Irwin Foundry & Mine Car Co 
Kanawha Mfg. Co. 

L. O. Koven & Bro., Inc 
—— Co., Dept. CAMGL- 


SAFETY 


Lippman ners. Engrg woe Inc 
Mc 'g- Corp. 





Meckum Engr. Co 
Ore Reclamation Co 
K. Prins & Associates 


Thompson-$ 
W. J. Savage Co 
Stephens-Adamson Mfg. Co 
Thomas Engineering & Con 
struction Co 
Transall, Inc 
Wilmot Co. 
CHUTES, DIVERSION, 
COAL LOADING 
ap Sane Ce., Contractors, 


Fairmont Machinery Co 
Helmick Foundry- Machine Co 
Robert Holmes & Bros., Inc 
Irwin Foundry & Mine ‘Car € 
Jeffrey Mfg. Co 

Kanawha Mfg. Co. 

—— Co., Dept. CAMGL- 


Ore Reclamation Co 

K. Prins & Associates 

Roberts & Schaefer Co., Sub 
Thompson-Starrett Co., Inc. 

Schroeder Brothers Corp 

Thomas Engineering & Con 
struction Co 


Wilmot Engineering Co. 


CIRCUIT-BREAKER ENCLOSURES 
Circuit Protective Devices Dept 
General Electric Co 

CIRCUIT BREAKERS 
Cutler-Hammer, Inc.—“UNIT’ 


CIRCUIT BREAKERS, AIR 

Allis-Chalmers Mfg. Co., Indus 
trial Equipment Div 
“RUPTAIR” 

Crouse-Hinds Co 

Dooley Brothers 

Ensign Electric & Mig. Co 


General Electric Co., Apparatus 
Sales Div 

1-T-E Circuit Breaker Co 

Joy Mig. Co. 


National Mine Service Co 
Westinghouse Electric Corp 


CIRCUIT BREAKERS, OL 
Allis-Chalmers Mfg. Co., Indus 
trial Equipment Div 
General Electric Co., Apparatus 
Sales Div 
Westinghouse Elec 


CIRCUIT BREAKERS, 
MOLDED-CASE 
Circuit Protective Devices Dept 
General Electric Co 


CIRCUIT INTERRUPTORS, 
TRAILING CABLE 
Joy Mig. Co. 
Ohio Brass C« 
TRIP” 


CIRCULATING OlL SYSTEMS 
Farval Corp.—“LUBRIVAI 


CLAMPS 


B. F. Goodrich Industrial Prod 
ucts Co.—“PUNCHLOK” 


CLAMPS, FUSE 
Bussmann Mfg. Div.. McGraw- 
Edison Co.—“BUSS” 
Holub Industries, Inc 


CLAMPS, FUSE & TEST 
Circuit Protective Devices Dept 
General Electric Co 
Ideal Industries, Inc 
Martindale Electric Co 
Trico Fuse Mfg. Co.— 
“KLIPLOK” 


CLAMSHELLS 
Electric Steel Foundry Co 
Koehring Div. of Koehring Co 
Marion Power Shovel Co., A 
Div. of Universal Marion 
Cor 
Th ie ew Shovel Co.— 
“LORAIN 


tric Corp 


MAGNA 
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dewater coal 
to 5% moisture; 


an ss 
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Accepted as standard equipment by most of 
the country’s leading mines. Lowest power 
consumption...lowest maintenance cost...lowest 
“per ton" cost. Periodic inspections furnished 
and emergency service available from stra- 
tegic locations. 
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Unit Crane & Shovel Corp 


CLARIFIERS 
Eimco Corp. 


CLARIFIERS, EFFLUENT, 
WASTE WATER 
Link-Belt Co., Dept. CAMGL-58 


CLASSIFIERS, HYDRAULIC 
Bird Machine Co.—“BIRD” 
Nelson L. Davis Co.— 

“NELDCO 
The Deister Concentrator Co.— 

“CONCENCO” 

Deister Machine Co. 
Denver Co.— 

“DENVER 
Dorr-Oliver, Inc. 

Link-Belt Co., Dept. CAMGL-53 
Peterson Filters & Engineering 
Co. 


Smith Engineerin Works 
‘oberts & 


CLASSIFIERS, MECHANICAL 


Colorado tron Works Co. A 
Sub. of Mine & Smelter Sup- 
ply Co.—“AKINS” 

Denver Equipment Co. — 
“DENVER” 


Dorr-Oliver, Inc 
Eagle Iron Works 


Kennedy Van Saun Mfg. & 
Engrg. Corp 

- Coe., Dept. CAMGL- 

Morse Bros. Machinery Co 
“TRUELINE” 

Straub Mfg. Co., Inc 

Western M Co.— 
“WEMCO” 


CLEANERS, MOTOR 
American Minechem Co 
‘ELMO,.” “MACMO” 


CLEANERS, STEAM 
Clayton Mfg. Co.—"“CLAY 
TON-KERRICK” 
Homestead Valve Mfg. Co 
Industrial Sales Dept.. John 
Bean Div.. Food Mach nery 
& Chemical Corp 


CLEANERS, ULTRASONIC 
General Nuclear Corp. 


CLEANING COMPOUNDS, 
STEAM CLEANING 
Homestead Valve Mfg. Co 


CLOTH, ELECTRIC 
INSULATING 
General Electric Co., Chemical 
& Metallurgical Div., Ir-u!at 
ing Materials Section 


CLOTHING, PROTECTIVE 
American Optical Co., Safety 
Products Div 
F. Goodrich Industrial Prod 
ucts Co 
Pulmosan Safety Equ'p. Co 


CLUTCH FACINGS 
Raybestos Manhattan. Inc., 
Manhattan Rubber Dv 
S. K. Wellman Co.—*“VEI 
TOUCH FERAMIC.” “\ 
VETOUCH CERAMIC” 


CLUTCHES, AIR 
Dodge Mfg Corp AIR- 
GRIP” 


CLUTCHES, AUTOMATIC 


Hewitt-Robins Incorporated 
Marland One-Way Clutch Co. 
Twin Disc Clutch Co 


CLUTCHES, ELECTRIC 


I-T-E Circuit Breaker Cx 
CLUTCHES, FRICTION 
Dodge Mfg Corp.—"DIA- 
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MOND DD,” “ROLLING 
GRIP” 
Joy Mfg. Co. 


_— Co., Dept., CAMGL- 


Morse Chain Co. A_ Borg- 
Warner Industry—* TORQUE 
LIMITERS” 

Twin Dise Clutch Co. 


CLUTCHES, HYDRAULIC 
American Biower, Div of 
American-Standard 
CLUTCHES, JAW 
Link-Belt Co., Dept. CAMGL-58 
CLUTCHES, MAGNETIC 
Cutler-Hammer, Inc. 
Dynamatic Div. Eaton Mfg. Co 
CLUTCHES, MAGNETIC, 
FRICTION 
Dynamatic Div., Eaton Manu- 
facturing Co “DYNA 
TORQ” 
CLUTCHES, OVERRUNNING 
Mariand One-Way Clutch Co 


Morse Chain Co. A_ Borg- 
Warner Industry - CAM 
CLUTCHES” 

Joy Mfg. Co. 


CLUTCHES, SYNCHRONIZING 
Zurn Industries, Inc.. Mechani- 
cal Power Transmssion Div 
—“SYNCHROGEAR” 
COAL ANALYSIS 
LABORATORIES 
Commercial Testing & Engineer 
ing Co. 
Robert Holmes & Bros., Inc 
Warner Laboratories, Inc. 
COAL BREAKERS, AIR 
Cardox Corp 
Olin-Mathieson Chemical Corp 
Explosives Div ARM 
STRONG” 
COAL BREAKERS, CO. 
Cardox Corp. 
COAL BREAKERS, CHEMICAL 
Cardox Corp. 
COAL INSPECTION 


Commercial Testing & 
neering Co. 


COAL SAMPLING 
Commercial Testing & Eng 


E ngi 


neering Co 

COATINGS, BUILDING, ROOFS 

Philip Carey Mfg. Co 

Johns Manville — ASBES 
ILE.” “AQUADAM RE 
GAL” 


Pittsbur h Plate Glass Ce 
“PITTSBURGH” 

The Ruberoid Co 

Stonhard Co. Inc 

Warren Refining & Chemical 


Co. — “STORM KING,” 
“STORM KING PLUS.” 
“STORM KING ALUMI 
NUM” 


COATINGS, CAST PIPE 
Goodyear Tire & Rubber Co., 
Industrial Prods. Div 

Stonhard Co. Inc 
COATINGS, HEAT RESISTANT 
Rust-Oleum Corp. 

COATINGS, LIQUID 

STAINLESS-STEEL 
Slip-On, Inc. 


COATINGS, MINE ROOF, 
Riss 
American Minechem Co 
“ROOFSKIN” 
Stonhard Co. Inc 
COATINGS, PERMANENT 
STOPPINGS 


American Minechem Co 


STOPPERSKIN” 
Stonhard Co. Inc. 


COATINGS, PROTECTIVE, 


CORROSION-PREVENTIVE 
Minnesota Mining & Mfg. Co. 
—“SCOTCHRAP” 


COATINGS, PROTECTIVE, 
RUST-PREVENTIVE 
Amercoat Comp. — “AMER- 
COAT,” “DIMETCOAT” 

American M.necnem Co. 

Ashiand Ou & Kefining Co.— 
“ASHLAND TECTY t- 

Philip Carey Mfg. Co. 

Ciues Service Ol Co. 

Joseph Dixon Crucible Co 

Dow Corning Corp 

E. |. du Pont de Nemours & Co., 


nc 
Esso Standard Oil Co.—*“RUST- 
BAN™ 


B EF. Goodrich Chemical Co.—- 
GEON 


Johns - Manville — “INSUL- 
KOTE” 
Keystone Lubricating Co. 
wir hemical Co.—“MAGIC- 
Cc 


Master Bronze Powder Co., Inc 
—“DERUSTO" “DERUSTO 
GALV-A-GRIP” 

Pittsbur Plate Glass 
“PITTSBURGH"™ 

The Ruberoid Co. 

Rust-Oleum Corp 

Shell Oil Co. 

Sika Chemical 
SEAL” 


Co.— 


Coro.—“SIKA- 
Standard Oil Co. (Ind.) 
Stonhard Co.. Inc.—“SUPER 
STONECREST™ 
United States Rubber Co. 
Valvoline O11 Co., Div. Ashland 
Oil & Refining Co 
Warren Refining & Chemical Co 
“WARCO” 
Wilbur & Williams Co.—*“TOT- 
ST" 


COATINGS, R. R.-CAR 


American Minechem Co.— 
HOPPERCOAT™ 


COATINGS, REFRACTORY 
Mexico a Co. - 
‘MEXIC “SPRAY 
MIX,” -SUPER MASTIC.” 
‘“HELSPOT LADLE WASH,” 
“HEKSKOTE” 


COATINGS, WATER SEALING 

Philip Carey Mfg. Co 

Johns Manville “INSUI 
KOTE,” “ZEROKOTE” 

Rust-Oleum Corp 

Sika Chemical Corp 
KOTE” 

Stonhard Co., Inc 
rite” 


COM TESTERS 
Flood City Brass & Electric Co. 
Martindale Electric Co 
CONS, ARMATURE, 
FIELD, ETC. 


Flood City Brass & Electric Co. 


Guyan Machy. Co 
F Hannon 
“HANCO” 
Jeffrey Mfz. Co 
National Electric Coil Co 
Pennsylvania Electric Coil Corp 
West Virginia Armature Co 
Westinghouse Electric Corp 


COMS, DEMAGNETIZING 
Dings Magnetic Separator Co 


COLLIMATORS, VERTICAL 


Kern Instruments, Inc 


COMBUSTION, CONTROL 
SYSTEMS 


C anton mene _Corp.— 
“SYNCHR 


& Sons — 


COMMUNICATIONS, 
CARRIER-CURRENT 


Femco, Inc.—“TROLLEY- 
PHONE,” “ADALINE,” 
“CAGEPHONE” 


General Electric Co., Apparatus 
Sales Div 

— al Physics & Electronics 

Mine Safety A Co.— 
“MINEPHONE,” “HOIST- 
PHONE” 


Talk-A-Phone 

— Switch & Signal Div. of 
Air Brake Co. 

Wena Electric Corp 


COMMUNICATIONS, R. R. 


SIGNAL 
ee Sse 8 Se Div. of 
Westinghouse Air Brake Co. 
COMMUNICATORS, 


INTEROFFICE & PLANT 


Industrial Physics & Electronix 
Mine Safety Appliances Co. 
Talk-A-Phone 


Wheeler Electronic Corp., Sub 
of Sperry Rand Corp 


COMMUTATOR TOOLS 
Holub Industries, Inc 
Ideal Industries, Inc 
Martindale Electric ¢ 
Ohio Carbon ( 

Snap-on Tools Corp 


COMMUTATORS 
Jeffrey Mfg. Co 
West Virginia Ar 


COMPOUNDS, 
COAL-TREATING 
American Cyanamd Co Ex 
plosives and Mining Cher 
cals Dept AEROSPRAY 

S2 BINDER 
American Minechem Cx 
Crees Service Ol Cx 


mature ¢ 


Columbia-Southern Chemuc 
Corp 

B. F. Goodrich Chemical ( 
GOOD-RITE 

Shell Oil Co 


Valvoline Oi! Co., Div. Ash 
Oil & Refining C< 

Wyandotte Chemicals Corp 
Michigan Alkali Div 


COMPOUNDS, DEGREASING 
American Minechem Co 
Cites Service Ol Cx 
Columbia-Southern Chem 


E. 1. du Pont de Nemours 
Co Inc 

Johns-Manvil HY-SORB 

Wyandotte Chemic > 
Michigan Alkali Div 


COMPOUNDS, 
GENERAL CLEANING 
American Minechem C« 
Martindale Electric C« 
Wyandotte Chemicals Corp 
Michigan Alkali Div 


COMPOUNDS, INSULATING 
G & W Electric Specialty C: 
General Electric Co., Chemica 

& Metallurgical Div Insula: 

ing Materials Section 


COMPOUNDS, PIPE-JOINT 
Samuel Cabot, Inc PLAS 
GON 
Philip Carey Mfg. Co.— 
“SE WE RITE 


als ¢ 


Joseph Dixon Crucible Cx 
Esso Standard O! Co 
PAI UBC 0.” “THRED 
KOTE”™ 
The Garlock Packing Co 
Keystone Lubricating Co 
“VIKE GRAPHITE PLAS- 
TIC SEAL,” “VIKE WATER- 


SEAL” 
Sika Chemical Corp.—“IGAS’ 
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positive lubrication... 
slash mine operating costs 


with Paiste 


LUBRICATION SYSTEMS 


Whatever your lubricant application requirements may be—an auto- 
matic system for above or below ground equipment. .. automatic 


Se 


















processing lines . . . positive maintenance of transport equipment... 
P . Lincoln has the tested cost-cutting solutions. 

Lincoln has the most complete line of modern devices and systems 

1 the market, backed by 35 years of engineering experience devoted 

exclusively to the design and manufacture of lubrication equipment 
° ’ You can take advantage of Lincoln sales and service facilities any- 

where through our coast-to-coast network of leading industrial 

distributors and 16 Sales and Service Offices CENTRALIZED LUBRICATION SYSTEMS 

(For One or Banks of Machines) 
Lincoln Centralized Lubricetion Systems ore soving froe 











- $75,000 oc yeor on c single power shovel to hundreds of 
F, thousands of dollars in processing pionts 
( —— _— 


GREASE GUNS (Heovy Duty Stee! Construction) 


Luve spacites from 5 oz. © 3z GZ 


GREASE FITTINGS 
. ~~ (Ail Types ond 
Threod are 

POWER-OPERATED eT 

DRUM PUMPS Heod to 
(For Ovisinet! 100 Ie. of 

400 Ib. Drems) 
ies call BUCKET PUMPS i 
' : i (Portabie-Stee! 
gosmctcas Construction ) 


PORTABLE POWER LUBRIGUNS 
(Electric or Air Operated) 


Lube Capacities from 30 Ibs. to 60 Ibs 

















Pressure Model's 


POWER-OPERATED 
TRANSFER PUMPS 













PORTABLE 


LUBRICATION 
DEPARTMENTS 
(For Heavy C Cc ) 


Comolete Combinations of Pumos ad Hose Reels. 
Standard Groups or Custoe-Built Rigs 
Here's how to simplify specification ond 


purchasing write for Lincoln's new Engineering 
Catclogs: No. 9! Fittings ond Devices for OEM, 
No. 80-1 Centrolized Lubrication Systems; No. 64 
Equipment For Productive Maintenance of industrial 
Machinery; No. 41 Power-Opercted Materials Dis- 


















oeleemaead ' uaatntie be ar a pensing Systems; ond No. 31 Complete Portable 
Qrateal 405 Yo. Crome - ~ eens Capacity) Lubrication Departments For Contractors. 
or ple Bee For Imecting Metered Quantines of Lubricant 
or 5 oc koges on Assembly Lines *Trode Nome Registered Potent Pending 
Distributed | Notionally Through Leading Industrial Distributors eo 


LINCOLN ENGINEERING CO... Division of The McNeil Machine & Engineering Co. - 5738 Natural Bridge Ave. St. Louis 20, Mo. 


SALES AND SERVICE OFFICES 

SERKELEY 2, CALIF. Liacoin Engineering Co ot Calif 3033 San Pablo LOS ANGELES 7, CALIF. Lincoln Engineering Co. cf Calif. 2844 S. Grand Ave. 
BRIDGEPORT 5,CONN . HG. Davis, Inc. 195 Dewey Street MAPLEWOOD, Nd. Lincota Systems, Ky 
CAMBRIDGE 38, MASS. 4. G. Davis, inc. 45 Moulton Street MILWAUKEE 16, WIS. _Lincoln Engineering Co. of Wis. 3057 A. Street 
CHICAGO 16, ILL. Lincoin Engineering Co. of tt 2415 S. Michigan Ave. PAWTUCKET, A. 1. M4. @ Bovis, ine ............. 587 Pawtucket Ave. 
CLEVELAND 3, OHIO Lincota Lubricating Systems, Inc 4500 Euclid Ave. PHILADELPHIA 3, PA Lincoin Engineering Co... _. . 1608 Vine 
DETROIT 2, MICH. Lincoln Engmeering 8627 Woodward Ave PITTSBURGH, PA. Lincoln Engineering Co... 134-36 S$. 

FORT WORTH 7, TEXAS — Fritz Keller. ... P.O. Box 9008 PORTLAND 14, ORE. Engineering Co. of Calif... 1018 

| LONG ISLAND CITY 1, 6.¥. Lincoln Lubricating Systems, inc. 48-14 36th Street © TORONTO 13 OWT. Lincoln Engineering Co. (Canada) Ltd. 411 
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COMPOUNDS, 
SPRAY-WATER ADDITIVE 


American Minechem Co. 
The Dow Chemical Co.— 
“SEPARAN 2610” 


Johnson-March Corp.—“COM- 


POUND MR” 


CONCENTRATORS, 
COAL CLEANING 


CONCRETE FLOOR 
HARDENERS 
Stonhard Co., Inc 
Trop” 
CONCRETE REINFORCING 
BARS 
H. K. Porter Co., Conners Steel 
Dv CONNORS’ 
CONCRETE-SPRAYING 
Cement Gun Co.—“GUNITE"”® 
CONCRETE SPRAYING 
EQUIPMENT 
Gun Co ‘CEMENT 


“STON- 


Cement 
GUNS 


CONDUIT, ELECTRICAL 
Flexaust Co PLICA” 
General Electric ( Construc 

tion Material Div 
Johns-Manv lle TRA 
SITE, KORDUCT 
Mosebach Electric & Supply 
Co 
National 
Republic 
NITE” 
Rome Cable Corp 
Triangle Conduit 
Inc 
Youngstown Sheet & 
BUCKEYE” 


CONDUIT, ELECTRICAL, 


ALUMINUM 
Metals Co 


CONDUIT, ELECTRICAL, 
PLASTIC 


Irvington Div. of Minnesota 
Mining & Mfg. Co 


CONDUIT FITTINGS 
Crouse-Hinds Co CONDU 
LET” 
Ideal-Simplet Fittings, Inc 
National Electric Products 
ible ¢ orp 


onduit 


Electric Products Co 


Steel ELECTRI 


& Cable Co., 


Tube Co 


Reynolds 


& Cable 
ungstown Sheet & Tube 


CONNECTING WIRE 
Hercules Powder Co. 


CONNECTORS, WIRE 
American Cyanamid Co.. Ex 
plosives and Mining Chemi 


HYLUGS,” 


ene Co 
Duquesne : Mis ne Supply Co 
The Elreco Corp ‘“ELRECO” 
Holub Industries. Inc 


Industries Inc 


WIRE 


M nnesota Minine & Mfg. Co 
SCOTCHLOKS"” 
] Products Co 


thers Corp 
CONSULTANTS, OPERATIONS 
& MANAGEMENT 


Eavenson & Green 
wald 


CONTACTORS, ELECTRICAL 
Allis-Chalmers Mfg. Co 


trial Equipment Div 


Auchmuty 


Indus 
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= tom Co., Dept. CAMGL- 


Clark. Controller Co 

Cutler-Hammer, Inc 

Dooley Brothers 

General Electric Co., 
Sales Div. 

F. R. Hannon & Sons 
‘“HANCO” 

Jeffrey Mfg. Co 

Joy Mfg. 

Ohio Carbon Co. 

Schroeder Brothers Corp 

Bertrand P. Tracy Co 

Westinghouse Electric Corp 


CONTACTS, CARBON 
Keystone Carbon Co 


CONTACTS, ELECTRICAL, 
REFACED 
Superior Carbon Products, Inc 


CONTACTS, 
METAL-GRAPHITE 
Keystone Carbon Co 


CONTAINERS, 


RUBBER COLLAPSIBLE 
United States Rubber Co. 


CONTINUOUS MINERS 
Compton, Inc. 
Goodman Mfg. Co 
Jeffrey Mfg. Co 
Joy Mig. Co. 
Lee-Norse Co 

MINER” 
National Mine 
Clarkson Div 
ETTA 
Wilcox Mfg. Co 
MINER 


CONTINUOUS 


MINERS, REPAIRS 
Leman Machine Co. 


CONTRACTORS, BUILDING, 
ERECTING 


Arrowhead Constructor 
Engineers Inc 

Dravo Corp. 

K. Prins & Associates 

Roberts & Schaefer Co.. Sub. 

Starrett Co.. Inc. 

Thomas Engineering & Con 

struction Co 


CONTRACTORS, DRILLING 
Hoffman Bros. Drilling Co 


Apparatus 


COLMOI 


LEE NORSE 


Service Co 
M ARI 


WILCOX 


Mott Core Drilling Cc o 
Pennsylvania Drilling Co 
Sprague & Henwood 


CONTRACTORS, ELECTRICAL- 
CONSTRUCTION 
The Daniels Co., Contractors, 


Inc. 
Roberts & Schaefer Co.. Sub. 


Thompson-Starrett Co., Inc 
CONTRACTORS, GROUTING 
Cowin & Co., Inc 
Hoffman Bros. Drilling Co 
Mobile Drilling, Inc. 
Core Drilling Co 
Pennsylvania Drilling Co 
Sprague & Henwood 


CONTRACTORS, 
SHAFT-DRILLING 
Cowin & Co. Inc 
Pennsylvania Drilling Co 
CONTRACTORS, 
SHAFT & SLOPE 
Cowin & Co., Inc 
The R. G. Johnson Co 
CONTROLLERS, ELECTRIC, & 
PARTS 


Allis-Chalmers Mfg. Co., 
trial Equipment Div 
The Bristol Co.—“BRISTOL'S 

Clark Controller Co 
Cutler-Hammer, Inc 

Ensien Electric & Mfg. Co 
Fischer & Porter Co 


Indus 


Flood City Brass & Electric Co. 

Foxboro Co 

General Electric Co., 
Sales Div 

F.R 
co” 


Apparatus 


Hannon & Sons—“HAN 
Hays Corp 

Jefirey Mfg. Co 

Joy Mfg. Co. 

Morse Bros. Machinery Co 
Reliance Electric & Engrg. Co 
Schroeder Brothers Corp. 
Bertrand P. Tracy Co 
Westinghouse Electric Corp 


CONTROLLERS, ELECTRIC 
TRACK-SWITCH & DERAIL 


Cheatham Elec. Switching De- 
vice Co. 


CONTROLLERS, ELECTRONIC 
The Bristol Co ‘FREE 
VANE” 


4. W. Cash Co 
Clark Controller Co 
Cutler-Hammer, Inc 
Fischer & Porter Co 
Foxboro Co 
General Electric Co 
Sales Div 
Hays Corp 
Industrial Physics 
Co 
Minneapolis-Honeywell 
lator Co.. Industrial 


ELECTR 8) 


Apparatus 


& Electronics 


Regu- 
Division 
PULSE.” 


& Eng. Co 


CONTROLLERS, HYDRAULIC 
The Bristol C: BRISTOL'S” 
Industrial Physics & Electronics 

Co 
Joy Mig. Co. 

Schroeder Brothers Corp 
Vickers Incorporated 


CONTROLLERS, LOCOMOTIVE 

General Electric Co., Apparatus 
Sales Div 

Ironton Engine Co 
TON” 

jeffrey Mfg. Co 

Morse Bros. Machinery Co 


CONTROLLERS, PNEUMATIC 
B-I-F 
The Bristol Co 
4. W. Cash Co 
Farris Flexible Valve Corp 

FLEX-VALVE,” “SUPER 

SEAL” 

Fischer & Porter Co 
Foxboro Co 
Industrial Physics & Electronics 


IRON 


Industries, Inc 


‘“FREEVANE”™ 


Joy “Mfg. Coa. 
Minneapolis-Honey well Regu 
lator Co., Industrial Division 
“AIR-O-LINE.” “THROT 
TLOR FULI THROT 
TLOR 
CONTROLLERS, TEMPERATURE 
West Instrument Corp 
‘“GARDSMEN”™ 
CONTROLS, 
INDUCTIVE-CARRIER, payne 


The Bristol Co - “META 
METER TELEMETER” 

Femco, Inc. 

- “a Physics & Electronics 


Union Switch & Signal Div. of 
se Air Brake Co. 
Welaniens Electric Corp 
CONVEYOR-BELT CLAMPS 
Flexible Steel Lacing Co 
“FARPUL” 
CONVEYOR-BELT CUTTERS 
Flexible Steel Lacing Co 
ALLIGATOR” 
CONVEYOR-BELT 
DRIVE PULLEYS 
The American Pulley Co 


Baughman Mfg. Co., Inc 

Bonded Scale & Machine C« 
“BONDED” 

Chain Belt Co REX” 

J. D. Christian Engineers 

Continental Gin Co., Ind. Div 

Dodge Mfg. Corp “TAPER- 
LOCK” 

Hewitt-Robins Incorporated 
The Homer Mfg. Div., The 
Mfg. Co 

MAGNETK 


Ohio _ Electric 
HOMER, 
lowa Mie Co 
Irwin Foundry & Mine Car Cx 

Jeffrey Mfg. Co 

Joy Mig. Co. 

Kanawha Mig. Co 

Link-Belt Co., Dept. CAMGL-58 

Lippmann Engrg. Works, Inc 

I F. Marsh Engrg Co 
MARCO” 

MecNally-Pittsburg Mig. Corp. 

Pioneer Enginecring, Div. of 
Poor & Co 

Quaker Rubber Div H K 
Porter Cx Inc 

W. J. Savage Co 

Transall, Inc 

Webster Mfg. Inc 

West Virginia Belt Repairs, Inc 
“VULCANIZED LAG 
GING 

T. B. Woods Sons Co 


CONVEYOR-BELT 
IDLER PULLEYS 
The American Pulley € 
Baughman Mfg. Co., Inc 
Bonded Scale & Machine ( 
BONDED’ 
J. D. Christian Engineers 
Continental Gin Co., Ind. D 
Galigher Co 
Hewitt-Robins Incorporated 
Irwin Foundry & Mine Car ¢ 
Jeffrey Mfg. Cx 
Joy Mig. Co. 
Kanawha Mfg Ce 
Link-Belt Co.., Dept. CAMGL-58 
E. F. Marsh ¢ 
MARCO 
neertany Pittsburgh Mig. orp. 
D 


Engineering ‘ 


Engrg 


Quabe 

Porter Co 
W. J. Savage 
Transall Inc 
Webster Mfg. Inc 
T. B. Woods Sons ¢ 


CONVEYOR-BSELT IDLERS 
Barber-Greene ¢€ 
Bonded Scale & Machine ¢ 
BONDED TRAINING 
Chain Beh Co REX 


rstian 


Goodyear Tire & Rubber ¢ 
PNEUMATIC 
Hewitt-Robins Incorporated 
lowa Mfg + 
Irwin Foundry & Mine Car ¢ 
Jeffrey Mfg Ce PERM 4 
SEAI 
Joy Mig. Co. — “LIMBEROL- 
LER” 
Kanawha Mfg. Co 
Kremser & Sons, Inc 
— Belt Co., I 
Ss — “SERI 
“6000.” “7000.” b 
“9000" “LINK-BELT™ 
Lippmann Engrg. Works 
E. F. Marsh Engrg. Co 
“MARCO” 
McNally-Pittsburg Mig. ¢ orp. 
Pioneer Engineering, Div f 
Poor & Co 
Quaker Rubber Div.. H. K 
Porter Co., Inc 
W. J. Savage Co 
Smith Engineering 
Stephens-Adamson Mfg. Co 
“AUTO TILT “MAM- 
MOTH,” SIMPLEX.” ‘SA 
CON,” “SUPER SIMPLEX,” 


Works 


(Continued on p 218) 
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PORTABLE POWER CABLE 
types W ond G 


Amerclad power cable is extremely 
flexible, and will withstand contin- 
ual reeling on and off drums. Be- 
cause of its light weight and great 
toughness, it is widely used for elec- 
tric shovels, dredges, cranes, exca- 
vating machinery and similar equip- 
ment. 

Type W is recommended for po- 
tentials up to 2000 Volts. It has no 
shielding or ground wires. Type G 
is good for 5000 volts. When rated 
over 2000 volts, the insulated con- 
ductors are shielded with PS non- 
metallic shielding, and all type G 
cables contain ground wires. 


AMERCLAD 
LOCOMOTIVE GATHERING CABLE 


This single-conductor cable is es- 
pecially designed for gathering-reel 
type electric mine locomotives. 
Standard conductors are copper, but 
they can be furnished with steel 
wire reinforcing for greater tensile 
strength. Copper conductors, on the 
other hand, withstand kinking bet- 
ter and they are easier to splice. 

The cable is reinforced with tough 
seine twine and the flame-resistant 
Amerprene jacket is lead-sheath vul- 
canized. 


AMERCLAD 


PORTABLE CORDS 
types SO and SJO 


These cords are identical except 
that type SO has a heavier jacket. 
This cord is extremely flexible and 
is designed for use with portable 
tools and i The tough 
Amerprene j is highly resistant 
to oil, grease and water. Many dif- 
ferent types of cord construction are 
available. 


AMERCLAD 


TWIN PARALLEL 
MINING MACHINE CABLE 


types W and G 


Compared totwo-conductor round 
cables, Twin Parallel Cables occupy 
less space on a reel or drum, and 
are lighter in weight. They are 
recommended for use up to 600 
volts. 

Amerclad Twin Parallel Mining 
Machine Cables feature the AS&W 
“Bridgewall” construction. This is 
literally a bridge of neoprene be- 
tween the two insulated conductors 
and the ground wire. The “Bridge- 
wall” construction enables this cable 
to withstand crushing weight and 
severe abrasion without service 
interruption. This cable also fea- 
tures dynamically balanced, fully 
engineered rope-lay conductors to 
insure equal tension. 


AMERCLAD 
2-CONDUCTOR ROUND 
MINING CABLE 


The color-coded conductors are in- 
sulated with a heat-resisting rubber 
compound, then twisted and covered 
with a reinforced oil-resistant Amer- 
prene jacket. Interstices between 
conductors are filled with neoprene 

The jacket is flame-resistant and 
can withstand tremendous abuse in 
all kinds of weather. 


AMERCLAD 
WELDING CABLE 


The tremendous number of ex- 
tremely fine copper wires in this 
cable provide an unusual degree of 
flexibility. The cable lies flat with- 
out kinking or snarling and there is 
no undue strain on the operator’s 
wrists. A separator is applied be- 
tween copper and rubber, so it is 
easy to strip the insulation to make 
a splice. 
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The Tigerweld Wedge-Type Bond is 
primarily designed for quick installa- 
tion on tracks that may have to be 
moved, but this durable bond holds so 
well that many mines use it for perma- 
nent installation. It can be installed in 
a few minutes with a high speed drill 


BF-10 


ty 


The Tigerweld BF-10 has self-clamp- 
ing terminals to make installation easy 
The terminals can be secured to the 
rails by a few taps of a hammer. And 
they stay firmly in place while the steel- 
to-steel weld is made. The BF-10 has 
great resistance to fatigue stresses. It 
can be reclaimed and used again and 
2fain 


and a 3-pound hammer. In spite of its 
ease of installation, the wedge-type 
bond holds with a grip that won't shake 
loose. But if you want to remove the 
bond from temporary trackage, you can 
hammer it out as easily as you put it in 


BF-12 


i= —— ~~ 


The Tigerweld BF-12 Bond is designed 
for quick, permanent low-resistance 
installation by welding. Just drive it on 
the base of the rail and it stays in posi- 
tion ready to weld. No special clamp is 
necessary. Your maintenance crews can 
install more bonds per day at lower 
cost. And once the BF-12 Bonds are 
installed they're on to stay! 


All of these bonds are butt-welded. That means that in every case all the wires 
are electrically connected—permanently—to the solid end piece. Butt-welding 
will consistently develop almost full strength of the strand on a tensile test to 
destruction. So always specify Tigerweld Bonds. They're all butt-welded! 


SALES OFFICES 


Statler Building 

Liberty Bonk Building 

208 So. Lo Salle Street 
Fifth-Third Bonk Building 
Rockefeller Building 

First National Bonk Building 
General Motors Building 


KANSAS CiTy 
MILWAUKEE 
NEW YORK 
PHILADELPHIA 
PITTSBURGH 
ST. LOUIS 

ST. PAUL 


Power & Light Building 
Bankers Building 


Surburban Station Building 
525 William Penn Place 
1221 Locust Street 

First Notional Bank Building 


DISTRIBUTORS 


COLUMBIA-GENEVA 


STEEL DIVISION, San Francisco, Calif 


Pacific Coast Drstributors 


TENNESSEE COAL & IRON DIVISION, Fairfield, Ala, Southern Distributors 


UNITED STATES STEEL EXPORT CO 


American Steel & Wire 
Division of 


30 Church St 


New York, N.Y. Export Distributors 


United States Stee! 


General Offices: Rockefeller Building, Cleveland 13, Ohio 








“JUNIOR SIMPLEX,” “PA- 
CIFIC” 


Transall, Inc 
Webster Mfg. Inc 


CONVEYOR-BELT 
LOADING STATIONS, 
AUTOMATIC MINE 
Link-Beht Co., Dept. CAMGL-58 

W. R. Stamler Corp. 
CONVEYOR-BELT PULLEYS 
Hewitt-Robins Incorporated 


CONVEYOR-BELT REPAIR 
KITS 


Magic Chemical Co 
CONVEYOR-BELT REPAIR 
MATERIAL 
Flexible Steel Lacing Co.— 
REMA” 


CONVEYOR BELT TRIPPERS 
Chain Belt Co “REX” 
J. D. Christian Engineers 
Continental Gin Co., Ind. Div. 
Hewitt-Robins, Incorporated 
Jeffrey Mfg. Co 
Joy Mig. Co. 
Kanawha Mfg. Co 
oe Co., Dept. CAMGL- 
Lippmann Engrg. Works Inc. 
McNally - Pittsburg Mfg. Corp. 
Quaker Rubber Div, H. K. Por 


ter Co.. Inc. 
Stephens-Adamson Mfg. Co 
Transall, Inc 
Webster Mfg. Inc 


CONVEYOR BELTING 


Barber-Greene Co 

Bonded Scale & Machine Co 

Boston Woven Hose & Rubber 
Co., Div. of American Bilt- 
rite Rubber Co 

Carlyle Rubber Co., Inc. 

J. D. Christian > 

Cincinnati Rubber Mf Co., 
Div. of Thor Power Fool Co 

Colorado Fuel & Iron Corp., 
Wickwire Spencer Steel Drv 

“WISSCO” 

Continental Gin Co., Ind. Div 
M. Glosser & Sons Inc 

Goodall Rubber Co 

B. F. Goodrich Industrial Prod- 
ucts Co “CARICOAL” 

Goodyear Tire & Rubber Co 

Hamilton Rubber Mfg. Corp.— 


“KING KOAL,.” “PYRO 
PRENE.” “IDEAL,” “NEO- 
PRENE.” “ENDURANCE,” 


“SUPER SERVICE” 
Hewitt-Robins I ted — 
“AJAX.” “MALTESE 
CROSS.” “MONARCH,” 
“SUPER RAYNILE” 
Industrial Rubber Products Co 


(Pa.) 
lowa Mfg. Co 
Joy Mfg. Co. 

Kremser & Sons, Inc., Frank A 
Link-Belt Co.. Dept. CAMGL- 
58—“LION.” “SERVICE,” 

“FAULTLESS” 
National Mine Service Co. 
Paltech Co 
Quaker Rubber Div... H. K 


Porter Co., Inc.—“QUAKER,” 
‘QUAKER PIONEER” 

Raybestos Manhattan, Inc., Man- 
hattan Rubber Div. 


Republic Rubber Div., Lee Rub- 
ber & Tire Co.—“RECORD- 
MAKER” 

W. J. Savage Co 


Scandinavia Belting Co.— 
“SCANDURA”™ 

Smith Engineering Works 

Thermoid Co 

Transall, Inc 

United States Rubber Co. 

West Vireinia Belt Repairs. Inc 

NEW YORK RUBBER” 


CONVEYOR-BELTING 
CLEANERS 
Chain Belt Co “REX 
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J. D. Christian Engineers 

Continental Gin Co., Ind. Div 

Nelson L. Davis Co. — 
“NELDCO” 

Hewitt-Robins Lacorporated 

Joy Mfg. Co. 

Kanawha Mfg. Co 

- Co., Dept. CAMGL- 


McNally-Pittsburg Mf. 
Stephens- Adamson mi. < og ° 
Transall, Inc 
United States Rubber Co. 
CONVEYOR-BELTING 
FASTENERS 
Armstrong, Bray & Co. — 
‘PLAT 'GRIP,” “HINGED 
PLATEGRIP” 
Bonded Scale & Machine Co 
Crescent Belt Fastener Co. Inc. 
Flexible Steel Lacing Co.— 
“FI EXC 0.” “FLEXCO HIN- 
GED,” “ALLIGATOR” 
General Splice Corp.- 
“MINET™ 
Goodyear Tire & Rubber Cx 
Industrial Rubber Products Co 


Transall, Inc 


United States Rubber Co. 


CONVEYOR-BELTING 
REPAIR 
Armstrong, Bray & Co 
“PLATEGRIP.” “HINGED 
PLATEGRIP” 
General Splice Corp 
B. F. Goodrich Industrial P 
ucts Co 
Hewitt-Robins Incorporated 
Industrial Rubber Products C< 


(Pa 
industrial Rubber Products Co 
cw 


| inatex Corp. of America 


Quaker Rubber Div H. K 
Porter Co., Inc 
Reid Belt & Rubber Co. Inc 


United States Rubber Co. 
West Virginia Belt Repairs, Inc 


CONVEY OR-BELTING 
SPLICING MATERIALS 
Armstrong, Bray 
“PLATEGRIP.” 
PLATEGRIP” 
B. F. Goodrich Industrial Prod 
ucts Co 
General Splice Corp 


“MINET™” 
Goodyear Tire & Rubber Co 
Products Co 


Industrial Rubber 


& Co 
“HINGED 


Joy Mfg. Co. 
Quaker Rubber Div., H. K 


Porter Co., Inc 


CONVEYOR-BELTING 
VULCANIZERS 
B. F. Goodrich Industrial Prod 
ucts Co 
Heintz Mfg. Co 
Quaker Rubber Div.. H. K 
Porter Co., Inc 


CONVEYOR COVERS 
Armco Drainage & Metal Prod 
Inc. 
Arrowhead Constructors and En- 
gineers, Inc 
Barber-Greene Co 
Continental Gin Co., Ind. Div 


Kanawha Mfg. Co 
Link-Belt Co., Dept. CAMGL- 


58 

E. P — Engrg. Co 
“MARC 

MeNally  ——_ Mfg. Corp. 

Pioneer Engineering, Div. of 
Poor & Co 

Quaker Rubber Div.. H. K 
Porter Co., Inc 

Tr ansall Inc 


CONVEYOR LOADING 
CHECKS 


The Daly Ticket Co 


“DALY'S” 
Quaker Rubber Div., 
Porter Co., Inc. 


CONVEYOR PULLEY LAGGING 


General Splice Corp 
“MINET,” “COl DBOND” 


CONVEYOR WEIGHERS 


ABCs ® Scale Div., McDowell 
Co., Inc 

industries, Inc.- 
VEYELO” 

Industrial Physics & Electronics 
Co 

Merrick Scale Mfg. Co. — 
“WEIGHTOMETER”™ 


CONVEYORS, APRON 
Bonded Scale & Machine Co 
Chain Belt Co “REX” 

J. D. Christian Engineers 
Continental Gin Co., Ind. Div 
, Machinery Co. 
Gruendler Crusher & Pulverizer 


H. K. 


“CON- 


Co 
Hewitt-Robins Incorporated 
Jeffrey Mfg. Co 
Joy Mig. Co. 
Kanawha Mfg Co 
Kennedy Van Saun Mfg 


Engre. Corp 
Link-Belt Co.. Dept. CAMGL- 


Lippmann Energe. Works Inc 

E. F. Marsh Enere Co 
MARCO” 

Mc Nally-Pittsburg Mig. Corp. 

Morse Bros. Machinery Co 

K. Prins & Associates 

Roberts & Schaefer Co. Suh. 
Thomoson-Starrett Co. Inc. 

Smith Engineering Works 

Stephens-Adamson Mfg. Co 
“AMSCO” 

Webster Mfg. Inc 


CONVEYORS, APRON, 
CURVE-GOING 
Herold Mfg. Co 


CONVEYORS, APRON, 


REPAIRS 


Leman Machine ( 


Link-Belt Co.. Dept. CAMGL.- 
58 


CONVEYORS, BELT 

American Conveyor Co 
“CON-VAY-IT,” “STOKER 
VEYOR”™ 

Baldwin-Lima-Hamilton Corp., 
Construction Equioment Div 
— IMA AUSTIN WEST- 

Barber-Greene Co 

Baughman Mfg. Co., Inc 
“HI-SPEED”™ 

Bonded Scale & Machine Co.— 
“BONDED 

Boston Woven Hose & Rubber 
Co., Div. of American Bilt- 
rite Rubber Co 

Carlyle Rubber Co.. Inc 

Chain Belt Co.—“REX” 

J. D. Christian Engineers 


Colorado Fuel & Iron Corp., 
bat = Spencer Steel Div 
—“WISSC 


Compton, os 

Continental Gin Co., Ind. Div 

Diamond Iron Works Div 
Goodman Mfg. Co 

Fairmont Machinery Co. 

Goodman Mfg. Co 

Copatie Crusher & Pulverizer 
oO 

Herold Mfg. Co. 

Hewitt-Robins Incorporated— 
“AJAX.” “MALTESE 
CROSS.” “MONARCH,” 
“SUPER RAYNILE” 

Hey! & Patterson, Inc. 

The Homer Mfg. Div.. The 
Ohio Electric Mfg. Co.— 
‘HOMER” 

lowa Mfe. Co 

Irwin Foundry & Mine Car Co 

Jeffrey Mfe. Co 

Joy Mfz. Co.—*T ners,” 
“READY-SPA 


Kanawha Mfg. Co. 

Kennedy Van Saun Mfg. & 
Engrg. Corp 

Kremser & Sons, Inc., Frank A 

Link-Belt Co., 
58-“LINK BELT, 
BILT” 

Lippmann Engrg. Works Inc 

Long Co. 





E. F red Engrg. Co.— 
“MARCO 
Meckum Engr. Co 
Morse Bros. Machinery Co 
Ore Reclamation Co 
Pioneer Engineering, Div. of 
Poor & Co 
K. Prins & Associates 
Quaker Rubber Div., H. K 
Porter Co., Inc. 
& Schaefer Co., Sub. 
Starrett Co., Inc. 
W. J. Savage Co 
Smith Engineering Works 
-_--- — Mfg. Cx 
“ZIPP 
Transall - > 
nited States Rabber Co. 
Universal Engineering Co 
Universal Road Machinery C: 
-“RELIANCE”™ 
Webster Mfg. Inc 


CONVEYORS, BELT, 
EXTENSIBLE 


J. D. Christi 

Goodman Mfg 

Gruendler Crusher 
Co 

Hewitt-Robins Incorporat 
“MINE-AVEYORS” 

Jeffrey Miz. Co 

Joy Mig. Co. 

Kanawha Mfg Co 

. Deot. CAMGL- 


an E ngineers 
& Pulverizer 
ed— 


E. F. Marsh Engrg. Co 
“MARCO” 

Stephens-Adamson Mfg. Cx 

Webster Mfg. Inc 


CONVEYORS, BUCKET 
American Brake Shoe Co 


Amsco Div “AMSCO’ 
Baughman Mie. Co., Inc 
HI-SPEED 
Bonded Scale & Machine ¢ 
Chain Belt Co EX” 
J}. D. Christian Engineers 
Continental Gin Cx Ind. Div 
Fairmont Machinery Co. 
Galieher Co 
Hewitt-Robins Incorporated 
Jeffrey Mie Cx 
Kanawha Mfe Cx 


Kennedy Van i Mfg. & 
Enere. Corp 
Link-Belt Co.. Dept. CAMGL- 
58 
Lippmann Enere Works Inc 
McNally-Pittsburg Mfg. Corp. 
K. Prins & Associates 
W. J. Savage Co 
Stenhens-Adamson Mfg 
Transall Irc 
Webster Mfe. Inc 
Wilmot Encinecring Co. 


CONVEYORS, CHAIN AND 
BUTTON 
Mining Progress, Inc 
CONVEYORS, CHAIN, 
SINGLE OR DOUBLE 
CHAIN & FLIGHT 


Herold Mfg. Co 
- bo Ce. Dept. CAMGL- 


lan) 


Mining Progress, Inc 
CONVEYORS, CHAIN, 
CHAIN & FLIGHT 


American Brake Shoe Co 
Amsco Div AMSCO” 
American Conveyor Co 


“FLIGHTVEYOR” 
American Well Works 
Bonded Scale & Machine Co 

“BONDED” 

Chain Belt Co.—“REX” 
J. D. Christian Engineers 
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ANNOUNCING 


New! A DMS Coal Washer That 
Even Small Producers Can Afford 


Think of it . . . a dense media coal washer you 

can buy from stock . . . with five weeks delivery. 

A guaranteed first quality plant by DMS, 

the Nation's leading designers and fabricators of 

dense media preparation systems. Maintaining the same 

unparalleled efficiency, low operating costs and quality 

control as other DMS Plants . . . the new 

Packaged Plant is available for feeds beginning at 30 tph. 
Costs a fraction of conventional installations 


... owner can assemble in 10 days. 


Now, coal operators with production as low as 
25,000 tons annually can make at least... . 
50¢ more per ton . . . show an immediate 


profit with less than 1°, loss of saleable Coal. 


WRITE, PHONE 
or WIRE 
FOR DETAILS 


THE DANIELS COMPANY 


22 Worth Fifth Street, indiana, Pa. 
PLT. PENDING BRANCHES: Bluefield, W. Va., Newark, W. J. 
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Compton, Inc. 
Continental Gin Co., Ind. Div 
=p Sa Co., Contractors, 
Electric Steel Foundry Co 
Electric Alloys Div., American 
Brake Shoe Co. 
Fairmont Machinery Co. 
Goodman Mfg. Co. 
Helmick Foundry-Machine Co 
Irwin Foundry & Mine Car Co 
Jeffrey Mfg. Co 
Co. 
Kanawha Mfg. Co 
——- ion Steel, Div. of Poor 
Cc 


= tom Co., Dept. CAMGL- 


MeN - Mfg. Corp. 


Meckum Engr. Co 

Mining Progress, Inc 

National Mine Service Co 
Clarkson Div.—“REDBIRD, 


“UNIFLIGHT™ 
Ore Reclamation Co 
K. Prins & Associates 
Roberts & Schaefer Co., Sub. 

pson-Starrett Co., Inc. 

W. J. Savage Co 
Stephens-Adamson Mfg. Co 
Transall, Inc 
Vulcan Iron Works 
Watt Car & Wheel Co 


Webster Mfg. Inc 
Wilmot Engineering Co. 


CONVEYORS, ELEVATING 


= Mfg Co. Inc 
“‘HI-SPEED” 

Bonded Sale & Machine Co 
“BONDED” 


Chain Belt Co.—“REX”™ 

J. D. Christian Engineers 
Continental Gin Co., Ind. Div 
Fairmont Machinery Co. 
Goodman Mfg. Co 
Gruendler Crusher & Pulverizer 


o 
Hewitt-Robins Incorporated 
Hey! & Patterson, Inc. 
Irwin Foundry & Mine Car ¢ 
Jeffrey Mfg. Co 


Joy Mig. Co. 

Kanawha Mfg Co 

Link-Belt Co.. Dept. CAMCGI 
8 

Lippmann Enere. Works Inc 

Long Co 

E F. Marsh Engrg. Co 

“MARCO” 


MecNally-Pittsburg Mig. Corp. 

K. Prins & Associates 

Roberts & Schafer Co., Sub 
Thompson-Starrett Co. Inc. 

Stephens-Adamson Mfe. Co 
“REDLER,” “ZIPPER” 

Transall, Inc 

United States Rubber Co. 

Webster Mfe. Inc 

Wilmot Engineering Co. 


CONVEYORS, ELEVATING, 

MINE TRANSFER, 

CAR LOADING 
Bonded Scale & Machine Co 
J. D. Christian Engineers 
Fairmont Machinery Co. 
Goodman Mfg. Co 
Irwin Foundry & Mine Car Co 


Jeffrey Mfe. Co 

Joy Mfg. Co. 

Kanawha Mfg. Co 

Lin-Bett Co., Dept. CAMGL- 
58 

I F Marsh Engrg. Co 
“MARCO” 

McNally-Pittsburg Mfe. Corp. 
Roberts & Schaefer Co., Sub. 


Thompson-Starrett Co.. Inc. 
Stephens-Adamson Mfg. Co 
CONVEYORS, EXTENSIBLE 
CHAIN 


Link-Belt Co., Dept. CAMGL- 
Wilcox Mfg. Co.—“WILCOX’ 


CONVEYORS, MINE 
BRIDGE 
Goodman Mfg. Co 
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Link-Belt Co., Dept. CAMGL- 
&8& 


The Long Co.—“PIGGY- 
BACK” 
E F. Marsh 
“MARCO 
CONVEYORS, MOBILE HEAD, 
CHAIN 
The Long Co. 


CONVEYORS, 
Link-Belt Co., 


Engrg. Co 


OSCILLATING 


Dept. CAMGL- 
58 — “LINK-BELT,” “FLE- 
MOUNT,” “COILMOUNT,” 
“TORQMOUNT” 


CONVEYORS, PNEUMATIC 
Convair 


CONVEYORS, PORTABLE 

Amencan Conveyor Co 
“CON-VAY-IT” 

Baldwin-Lima-Hamilton Corp., 
Construction Equipment Drv 

LIMA AUSTIN WEST 

ERN™ 

Barber-Greene Co 

Baughman Mfg. Co Inc 
“HI-SPEED’ 

Bonded Scale & Machine C: 
“BONDED 

J. D. Christian Engineers 

George Haiss Mfg. Co. D 
Pettibone Mulliken Cor 

Herold Mfg. Co 

lowa Mfg. Co 

Irwin Foundry & Mine Car ¢ 

Joy Mig. Co. 


Kennedy Van Saun Mfg. & 
Engrg. Corp 

Lippmann Engrg. Works Inc 

E F Marsh Engrg. Co 
“MARCO” 

MecNally-Pittsburg Mig. Corp. 

Ore Reclamation Co 

Pioneer Engineering, Div. of 
Poor «& Cc o 


Stephens-Adamson Mfg. C: 
CONVEYORS, ROPE 


Diamond Iron Works Div 
Goodman Mfg. Co 
CONVEYORS, 


ROPE & BUTTON 
Fairmont Machinery Co. 
Goodman Mfg. Co 
Jeffrey Mfg. Co 
Joy Mfg. Co. 

Kanawha Mfg. Cx 
Roberts & Schaefer Co., Sub. 
Thompson-Starrett Co., Inc. 


CONVEYORS, SCREW 


Baughman Mfg. Co. Inc 
“HI-SPEED” 

Canton Stoker Corp FLO 
TUBE” 

J. D. Christian Engineers 


Continental Gin Co., Ind. Div 

Dallas Engineers Inc., Coal-O 
Matic Div 

Davton Automatic Stoker ¢ 

Jeffrey Mfz. Co 


Kennedy Van Saun Mfg. & 
Energ. Corp 
Link-Belt Co.. Devt. CAMGL- 


58—“QUIK-LINK™ 


MecNally-Pittsburg Mig. Corp. 
Ore Reclamation Co 
K. Prins & Associates 
Roberts & Schaefer Co. Suh. 


pson-Starrett Co., Inc. 
W. J. Savage Co 


Sprout, Waldron & Co. Inc 

Stephens-Adamson Mfg. Co 

Webster Mfg. Inc 
CONVEYORS, 


SELF-LOADING, MINE 
Herold Mfg. Co 
Link-Belt Co., Dept. CAMGL- 


CONVEYORS, SHAKING, 
MINE 
Goodman Mfg. Co 
Herold Mfg. Co 
Hewitt-Robins Incorporated 
Jeffrey Mfg. Co 





Joy Mfg. Co. 
—— Co., Dept. CAMGL- 


Vulcan Iron Works 


CONVEYORS, SHAKING, 
VIBRATING 
Ajax F —_, Cc gr Co., 
X LO-VEYOR 
Hewitt- Robin y tee 
Jefirey Mfg. Co 
Lecco Machinery & Engineer 
—“LECCO VIB" 
. CAMGL- 
“FLEX- 
“*C ou MOUNT,” 
“TORQMOU NT” 
Stephens-Adamson Mfg. Co 
Syntron Co VIBRA-FLOW 


CONVEYORS, SPIRAL 
LOWERING 
J. D. Christian Engineers 
Robert Holmes & Bros, Inc 
Kanawha Mfg. Co 
Link-Belt Co.. Dept. CAMGL- 


ss 
MecNally-Pittsburg Mig. Corp. 
Quaker Rubber Div. H. K 
Porter Co., Inc 


CONVEYORS, VIBRATING 
Drave Corp. 
Link-Belt Co.. Dept. CAMGL- 


Simplicity Engineering Co 


COPYING EQUIPMENT 
Charles Bruning Co., Inc 


CORDS, DRILL 
Collyer tasulated Wire Co. 
Flood City Brass & Electric Co. 
General Cable Corp 
Kaiser Aluminum & Chemical 
Sales, Inc 
Mosebach Electric & Supply Co 
Western Insulated Wire Co 
BRONCO 66” 


CORDS, PORTABLE, ELECTRIC 
Collyer Insulated Wire Co. 
Cornish Wire Co., Inc 
Ensign Electric & Mfg. Co 
Flood City Brass & Electric Co. 
General Cable Corp 


Kaiser Aluminum & Chemical 
Sales, Inc 

Okonite Co 

Rome Cable Corp 

Western Insulated Wire Co 


BRONCO 66 


COUPLERS, AUTOMATIC 
MINE CAR 
( S. Card fron Works 
Ent heel & Car Corp. 
Irwin Foundry & Mine Car Co 
Mayo Tunnel & Mine Equip 


alieable A Steel 

Castings Co.—“WILLISON,” 
“SHARON 10” 

Ohio Brass Co 

Rydin Railway Equiv. ( 


COUPLERS, MINE-CAR 


Utility Mine Equipment Co 
COUPLINGS 
Webster Mfg.. Inc 


COUPLINGS, AIR-LINE 
Acme Machinery Co 
c B. Hunt & Son, Inc 
QUICK-AS-WINK’ 
Hose Accessories Co 
Lincoln Enarg. Co. 
Marman Div Aeroquip Corp 
‘CONOSEAL” 


McDowell Mfg. Co.—*“FAST 
LINE” 
Schroeder Brothers Corp 


COUPLINGS, CHAIN 
Acme Chain Corp 
Link-Belt ~ Dept. CAMGL.- 
s3—"A 
COUPLINGS, CLUTCH 
Link-Belt Co., Dept. CAMGL- 


S& 
Marland One-Way Clutch Co 


COUPLINGS, CONTINUCUS 
SLEEVE 

Zurn Industries, Inc., 

ical Power 1 


COUPLINGS, FIRE HOSE 
Fyr-Fyter Div 
Hewitr-Robins 


Mechan 
ransmission Div 


Incorporated 


COUPLINGS, FLEXIBLE 
Farrel-Birmingham Co., Inc 
Link-Belt Co.. Dept. CAMGL- 

58 
McDowell Mfe. Co 


COUPLINGS, FLEXIBLE-SHAFT, 


RIGID CHAIN 
Dodge Mfg. Corp TAPER 
LOCK 
Link-Belt Co.. Dept. CAMGL- 
COUPLINGS, tne SHAFT 
Ajax Flexible Coupling Co.. Inc 
Browning Mig C. o 
Chain Bek Co REX 
J. D. Christian Engincers 
Continental Gin Cx Ind. D 
Diamo = Chain ¢ Inc 
Eihow Co 
Falk Ms — “STEELFLEX,” 
“AIRFLEX” 


Flood City Brass & Electric Co. 
Hewitt-Robins Incorporated 
Jeffrey Mfg. Co 


Koppers Co., Inc. Metal P 
ducts Div FAST'S 

Link-Bett Co.. Dept. CAMGL- 
53 — “RC.” “GEARED” 

Morse Chain ( \ Borg 
Warner Industry MOR 
FLEX” (roller, silent, nylon) 

Thomas Flexible Coupling ( 

“THOMAS 

Whitney Chain Cx 

T B. Woods Sons ( 

Zurn Industries Inc Mect 1a 
ical Po Tr Di 


AMERK AN ”AMERI 
GEAR 


COUPLINGS, FLUID DRivE 
Link-Belt Co., Dept. CAMGL- 
58 


COUPLINGS, FLUID 
& HYDRAULIC LINES 
Acroquip Corp.—“SELF SEAL- 
ING” 
Blackhawk Mfe ( 


Champ Industries Inc 
Chiksan Co 
¢ B. Hunt & Sor I 


QUICK-AS-WINK 


Hose Accessories ¢ 

Link-Belt Co.. Dept. CAMGL- 
8 

McDowell Mfae ( FAST 
LINE 

Weatherhead (¢ f t Wayne 
Div 


COUPLINGS, GROOVED-END 
PIPE 
Gustin-Bacon Mie Co 


GRUVAGRIP GRUVA 
JOINT RIGI-GRIP 
ALUMINUM GRUVA 
GRIP 


COUPLINGS, HOSE 
Acme Machinery Co 
Aeroquip Corp. 
Anchor Coupling Co., Inc 
Carlyle Rubber Co., Inc 
Chicago Pneumatic Tool Co 
Ensign Electric & Mfg. Co 


Franklin Plastics Inc DUR 
X PLASTIC” 

Goodall Rubber Co 

Goodyear Tire & Rubber Co 

Guyan Machy. Co 

Hewitt-Robins Incorporated 

C B. Hunt & Son, Inc 


‘QUICK-AS-WINK” 
Industrial Rubber Products ( 
(Pa.) 


Mid-July. 1958 * COAL AGE 

















Meet the Press in a 


GUNDLACH CRUSHER 


Meet the press of today’s market where 
absolute control of top size is essential 





OUR REPRESENTATIVES 
AT YOUR SERVICE 


A. & AMOS COMPANY 
A re BE 
Philadelphia, Pennsylvanio 
Rittenhouse 6.3675 


CLYDE E. CLARKSON 
4831 Eost Horvaord Lone 
Denver Colorado 
SKyline 6.5277 


ANDREW M. GARDNER. 
626 Park Lone 
Greensburg. Pennsylvania 


Greensburg 3350 


MARSHALL EQUIPMENT CO 
P.O. Box 1367 
Huntington 15. West Virgimo 
JAckson 3-869! 


SCHONTHAL & ASSOCIATES 
Suite 309 
224 South Michigan Avenue 
Chicago 4, Illinois 
WaAbash 2-8350 


RICHARD M. WILSON 
27 Oak Park 
Rh 
Woodsdole 586 








T. JI. GUNDLACH 


MACHINE CoO. 








Hose Accessories Co MICHIGAN 


Lincoln Engrg. Co.—*“LOK- Dravo Corp. 
TITE” Gar Wood Industries, Inc 
Meckum Eng. Co Harnischfeger Corp. 
Schroeder Brothers Corp Hyster Co KARRY 
Thor Power Tool Co. KRANE 
United States Rubber Co. Koehring Div. of Koehring C: 
“EVERTITE” LeTourneau-W est se 86 Co. 
Weatherhead Co., Fort Wayne —“TOURNAPULL” 
Div Marion Power Shovel Co " 
) versal Marior 
=]. COUPLINGS, HYDRAULIC el 1 of Universa ar 
National Mine Service Co.— Northwest En ring Co 
- gineering 
NATIONAL Orton Crane & Shovel Co 
COUPLINGS, - ue Inc 
HYDRAULIC-DRIVE Schield Bantam Co 


9 Twin Disc Clutch Co The Thew Shovel Co 
ne 00 LORAIN" 
- COUPLINGS, 


Uni Crane & Shovel Corp 
GNETIC-DRIVE 
maa CRANES, RUBBER-TIRED, 


s 
y . y » Mf 
all you need iS a ee Se, Ge SELF-PROPELLED 


Link-Belt Speeder Cor; 


. COUPLINGS, 
HAMMER with the oe tie Oa ste. Wetere,  Consvert 
Gustin-Bacon Mfg. Co ROL Austin- Western, Construction 


AGRIP Equipment Div. Baldwin- 
Victaulic Co. of America— Lima-Hamilton Corp. 
“VICTAULIC ROUST-A- Guyan Machy. Co 
RESCENT BouT™ Haraiechfeger Corp 
Manning. Maxwell & Moor 
COUPLINGS, SHAFT Inc Shaw-Box Crane & 


Host Div SHAW BOX 


METHOD 0. | acsypabigiaex: LOAD LIFTER” 


Link-Belt Co.. Dept. CAMGL- Morse Bros. Machinery Co 
Robbins & Myers, Inc R& 
for perfect ss bin com, 
COUPLINGS, SWIVEL, Shepard Niles Crane & Hoist 


BRONZE Corp 
The Lunkenheimer Co CRANES, TRACTOR 
LUNKENHEIMER Allis-Chalmers Mfg Co., Con 
(Conveyor, Transmission, Elevator COVERING, FLOOR, STAIR struction Machinery Div 
Minnesota Mining & Mfg. Co CRANES, TRACTOR & TRUCK 
JOINING SAFETY WALK Austin-W estern, Construction 
CRANES, CRAWLER Equipment Div. Baldwin- 


| ima-Hamiltoa Corp. 


Link-Belt Speeder Corp Baldwin-Lima-Hamilton Cort 
Quick-Way” Truck Shovel Cx Construction Equipment Div 
LIMA” 

CRANES, GANTRY & WALL Clark Equipment Co Con 
American Hoist & Derrick Co struction Machinery Div 
Shepard Niles Crane & Hoist MICHIGAN 

Corp The Four Wheel Drive Aut 

Co 

CRANES, 518 & BRACKET Gar Wood Industries Inc 
Shevard Niles Crane & Hoist Harnischfeger Corp. 

Corp Insley Mfg. Corp 

Marion Power Shovel Co 
CRANES, MOBILE Div. of Universal Mari 
American Hoist & Derrick Co Corp 
‘AMERICAN”™ 

Austin-W estern, Coastruction CRANES, TRUCK 

Equipment Div.. Baldwin- American Host & Derrick Cx 

Lima-Hamilton Corp. ‘AMERICAN 
Baldwin-Lima-Hamilton Corp Austin-W estern, Construction 

Construction Equipment Drv Equipment Div. Baldwin- 

“LIMA” Lima-Hamiltoa Corp. 

Bucyrus-Erie Co Baldwin-Lima-Hamilton Corp 
Clark Equipment Co., Construc Construction Equipment Drv 

tion Machinery Div.— —“LIMA” 





The strongest, simplest, 
fastest method of belt 
joining and repairing. 


* Simply made with plate and rivets 
*« No holes to punch, no 
special tools or machines 
e Rivets are self-piercing, self-clinching 
© You need only a hammer 
ond o few minutes 
© Crescent Joining lasts 
for the life of the belt; can 
be used over and over again 








For Your MINE SUPPLY Problems 


Let us help you with our complete line of — 


¢ Running Skids + Switch Signals « Rerailers 
¢ Hinged Derails «+ Transition Rails « 
“Great Western’’ Fluorescent Tubes & Lamps « 
“Lyon’’ Steel Equipment 


* Write for Literature 


At right, a 40” belt joined 
with Crescent plotes oa 
rivets after 18 months o 
300 tons per hour in lime 
stone qvorry 

Write, wire, phone 
for complete catalog 
and price lists. 


CRESCENT BELT FASTENER CO. MINERS’ HARDWARE SUPPLY COMPANY 
381 Fourth Ave., WY. 16, MUrray Hill 5-7284 Martin Building, Pittsburgh 12, Pa. 


Toronto, Canada Birmingham, England 
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Bucyrus-Erie Co 

Clark Equipment C Con 
struction Machinery Div 
MICHIGAN 

The Four Wheel Dz Aut 
Ce 

Gar Wood Industries, | 

Harnischfeger Corp. 

insicy ig. Corrs 

ring Dv f Kochring 

Link -Belt Speeder < 
ZEPHYRCRANES 

Marion Power Sth el < 
Div of Universal Ma 


e} 


nhwest Engineering ‘ 
an Manufacturing 
HYDR-A-LIFT PITMAN 
MODEL & 

(Juick Way Truck S vel ¢ 
iger Eguir ne | 
RUGER 

Schield Bant 
I 


N 
Pitr 


kK 


‘ 
S! ve ( LO 
ITOCRANI 
CRANES, TRUCK, CHASSIS 
Hendricks Mig. « 
CRANES, WHIRLEY 
( I W ks. Ie 


CRAWLER PADS 
An c Brake Shoe ‘ \ 
« Diy AMSCO 
Kensington Steel, Div. of Poor 
& Co. 
CREOSOTE O41 
Republic Creosotung ( 
CRIB RELEASE BARS 
Mining Progress, | 
CROSS ARMS 
Fluor Products ¢ 


RAIN M( 


CROSSING SIGNALS, RAIL 
HIGHWAY 
American Mine Door Co 
Nachod & LU. S. Signal Co 
CRUSHER JAWS 
Amerk Brake Shoe ‘ \ 
~ D> AMSCO 
Kensington Steel, Div. of Poor 
& Ce. 
CRUSHERS, HAMMER 


American Pulverizer Co 
D nd Ir Work D 


BULLDOG ; 


CRUSHERS, IMPACT 


American Pulverizer Co. 

Nordberg Mfg. ( 

Pennsylv nia ( rusher D 
Bath Iron Works Cort 


CRUSHERS, JAW 
Denver Equipment Co.—“DEN- 
VER” 


D } lror Ww x D 
(ys Mfe ¢ 

Penn : { DPD 
Ba Iron W ks Cor 

Straub Mfg. Co. Inc KUF 
KEN” 


riversal Engineerin 
BULLDOG 
CRUSHERS, LABORATORY 


American Pulverizer Co. 
Denver Equipment Co.—“DEN- 
VER” 
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bis Scientific ( \ c Ste ‘ 
Gruendler Crusher & Pu WEARPACI 
Electric Steel Foundry ¢ CRUSHERS, RING 
Robert Holn & Bros. Inc Gru er Crusher & Pulveriz American Pulverizer Co. 
ey Mig ¢ ( G ndler Crusher & Pulverizer 
Morse Bros. Machinery ( : H es & Bros., Inc 
Pennsylvania Crusher D | Mie. ¢ Je ‘ Mig. Cx 
Bath Iron Works Cor Kensington Steel, Div. of Poor Pennsylvania Crusher Div 
Stedman Foundry & Mac & Co. Bath Iron Works Corp 
Inc Pennsy : : D Ss ty Engineering Co 
Sturtevant M < B ] Works Cory Stedman Foundry & Machine 
Univers Enginec g « Piones Engir ng, Di f ( Inc 
\W ums Patent Crusher & P p e < S ns-Adamson Mfg Cx 
( Ss Fou & Machine KNITTEI 
“ ( 0. B ( I “W ums Patent Crusher & Pu 
I WW t ( D H ( 
CRUSHERS, REPLACEMENT . ‘ 
PARTS ’ I Steel Gear & P CRUSHERS, ROLL 
\ can Brake Shoe ( \ ( Baldwin-l s-Hamilton Cory 
“ D Engineering ( Construction Equipment Div 
American Pulverizer Co. \ P Crust & P LIMA AUSTIN WEST 


ALS ee So 
& SCREEN 






Whatever the job . . . filtering, 
straining or sizing ... L-S 
Screens or Cloth will prove by 
comparison that their greater 
resistance to wear, vibration, 
distortion, corrosion and heat 
will cut replacement costs, 
downtime and maintenance. 
Hundreds of sizes and weaves 
can be shipped immediately 
from stock, or precision 
woven to your specification. 


ANN 


A 






















AWK 


N 


Write For Condensed 
Screen Reterence Catalog 


LUDLOW-SAYLOR WIRE CLOTH Co. 


627 South Newstead Ave. . St. Lovis 10, Mo. 
SALE FFICES: Birmingham, 1727-6th Ave. N_; Chicago, 5708 W. Diversey; Pittsburgh 
Union Trust Bidg.; Houston, 5638 Harvey Wilson DOr.; Denver, 1530 Carr St. WEST COAST 
SUBSIDIARY: Los Angeles, Star Wire Screen and iron Works, Inc., 2515 San Fernando Road 
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ERN” 
—"-. Scale & Machine Co 


Diamond Iron weshe, Div. 
Goodman Mfg. Co 

Eagle Iron Works 

oer. “aa Crusher & Pulverizer 


o. 

T. J. Gundlach Machine Co.— 
“GUNDLACH” 

Guyan Machy. Co. 

Hewitt-Robins Inc ed 


lowa Mfg Co 

Jeffrey Mig. Co 

Kennedy Van Saun Mfg. & 
Engrg : ‘orp 

= o., Dept. CAMGL- 


McLanaghan & Stone Corp. 

McNally-Pittsburgh Mfg. Gam orp. 

Morse Bros Machinery Co 

Pennsylvania Crusher Div., 
Bath Iron Works Corp 

Pioneer Engineering, Div. of 
Poor & Co 

Stephens-Adamson Mfg. Co 

Sturtevant Mill Co 

Traylor Engineering & Mfg. Co 

Universal Engineering Co. 

Webster Mfg. Inc 

Williams Posent Crusher & Pulv 
Co 

Wilmot Engineering Co. 


CRUSHERS, SAMPLE 
American Pulverizer Co. 
Denver Equipment Co.—“DEN- 
VER” 

Fisher Scientific Co 

Gruendier Crusher & Pulverizer 
“o 

Robert Holmes & Bros., Inc 

Jeffrey Mfg. Co 

Pennsylvania Crusher Div., 
Bath Iron Works Corp. 

Sturtevant Mill Co 

Williams Patent Crusher & Pulv. 
Co 


CRUSHERS, TRIPLE-ROLL 
McLanahan & Stone Corp. 


CRUSHERS, TWO-STAGE 
T. & a Machine fo. 


Van Saun Mfg. & 
. Corp 
Co., Dept. CAMGL- 


McNally- Mfg. Corp. 

Pennsylvania rusher Div., 
Bath Iron Works Corp. 

Universal 7 ah Corp.— 
“TWIN AL” 

Williams Patent Crusher & Pulv 
Co 


CRUSHING PLANTS, 
PORTABLE, STATIONARY 
Diamond Iron Works, Div 
Goodman Mfg. Co. 


CRUSHING ROLLS, 
LABORATORY 
Colorado Iron Works Co., A 
Sub. of Mine & Smelter Sup- 

ply Co 


CULVERTS 
Steel—“REPUBLIC” 
CULVERTS, 
CORRUGATED-METAL 
Armco Drainage & Metal Prod., 
Inc. 
CUPS, GREASE AND OjL 
Link-Belt Co., Dept. CAMGL- 
58 


Republic 


The Lunkenheimer Co.—"“AL- 


SEN,” “GE =M, “PIONEER,” 
‘ROYAL,” “SENTINEL,” 
“TIGER” 


CURTAINS, PLASTIC 
Mine Ventilation Systems, Inc 
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CUT-OFF MACHINES, 
ABRASIVE 
Allison-Campbell Div., Amer- 
ican Chain & Cable Co., Inc. 

—“CAMBPELL” 


CUT-OFF WHEELS, 
ABRASIVE 
Allison-Campbell Div.. Amer- 
ican Chain & Cable Co., Inc 

—“ALLISON” 
CUT-OUTS, ELECTRICAL 


Duquesne Mine Suppl 
General Electric Co., 


Sales Div 
I-T-E Circuit Breaker Co. 


CuT-OUTS, Ol FUSE 
G & W Electric Specialty Co 


CUTTER BARS 
The Bowdll Co. 
Cincinnati Mine Machinery Co 
—“CINCINNATI” 
Jeffrey ~ — 
Joy M 
Penn 4.3 Co 
Frank Prox Company Inc 
Bertrand P. Tracy Co 


CUTTER BARS, REBUILDING 
Leman Machine Co. 


CUTTER CHAINS 
The Bowdil Co. 
Cincinnati Mine Machinery Co. 
—“CINCINNATI” 
pangs ~~ \ 


+ hee Coal Bit Co. Inc 
“TRACY” 


, a 


Penn Machine Co 
Frank Prox Company, Inc 
Bertrand P. Tracy Co. 


MINER 
Frank Prox Company, Inc 
CUTTER LOADERS, DRUM 


Herold Mfg. Co 


CUTTERS, BAR, CABLE, CHAIN, 
ROD, WIRE ROPE, ETC. 
H. K. Porter, Inc. 


CUTTING MACHINES 


Goodman Mfg. Co. 
ay Mfg. Co. 
Joy Mfg. C 


o. 
Morse Bros. Machinery Co 


CUTTING MACHINES, REBUILT 
Leman Machine Co. 


CUTTING TORCHES—See Weld- 
ing, Cutting Torches, Ovt- 
fits 


CUTTING MACHINES, 
CONVERTED TRACK TO 
RUBBER 


Lee-Norse Co. 
Leman Machine Co. 


CYCLONES, AIR TREATMENT 
Combustion _ponening, Inc., 


The Ducon to Inc. 
Hardinge Co., Inc. 
Roberts & Schaefer Co., Sub. 
Co., Inc. 
Western Precipitation Corp.— 
“MULTICLONE” 


CYCLONES, CARBIDE-COATED 
Bi-Metal Products Co., Div. of 
American Alloy Corp. 


CYCLONES, 
WATER TREATMENT 
Bird Machine Co.—“BIRD” 

Cc & Mech. 
Inc.—“CLUST-R-CLONE” 
=e ee Co., Contractors, 
Denver Equipment Co. 

Dorr-Oliver, Inc 


Fairmont Machinery Co. 
Hey! & Patterson, Inc. 
Kanawha Mfg. Co. 
Kennedy Van Saun 


Engrg. 
McN Sk -pinsborg Mfg. Corp. 


Peterson Filters & Engineering 


K. Prins & Associates 
Roberts Schaefer Co., Sub. 
Co., Inc. 


CYLINDERS, AIR 


Ledeen, Inc 
Schroeder Brothers Corp 


CYLINDERS, 
DOOR OPERATORS 
Ledeen, Inc 
CYLINDERS, 


DUMP GATE OPERATORS 
Ledeen, Inc 


DENSITY MEASUREMENT 
Industrial Nucleonics Corp 
‘ACCURAY” 


DEMAGNETIZERS 
Martindale Electric Co 


DERAILERS 
L. B. Foster Co 
Gibraltar Equipment & Mfg. Co 
Miners’ Hardware Supply Co. 
The Nolan Co. 
Sanford Day Iron Works, Inc 


DERAILERS, ELECTRIC, 
AUTOMATIC & 


American Hoist & Derrick Co 
Clyde Iron Works, Inc 


DETECTORS, TRAMP-IRON 
General Electric Co., Apparatus 
Sales Div 
Industrial Physics & Electronics 
o 


Stearns Magnetic Products 


DETECTORS, 
MAGNETIC-ELECTRONIC 
Dings Magnetic Separator Co 


DETERGENTS, GERMICIDAL 
American Optical Co., Safety 
Products Div 


DETONATOR BOXES, WOOD 
King Powder Co., Inc 
ime Safety Appliances Co. 


DETONATORS, ELECTRIC 

American Cyanamid Co.. Ex- 
plosives and Mining Chem- 
cials Dept.—“AMERICAN”™ 

Austin Powder Co. 

E. 1. du Pont de Nemours & 
Co., Inc., Explosives Div 

Hercules Powder Co. 

King Powder Co., Inc. 

Olin Mathieson Chemical Corp., 
Explosives Div. 

National Powder Co 


DETONATORS, 
MILLISECOND-DELAY 
Austin Powder Co. 
E. L. du Pont de Nemours & 
Co., Inc., Exolosives Div. 
King Powder Co.. Inc 
Olin Mathieson Chemical Corp., 
Explosives Div.—“MINA- 
MAX” 
National Powder Co. 


DETONATORS, 
REGULAR-DELAY 
Hercules Powder Co. 


DETONATORS, SHORT DELAY 


American Cyanamid Co., Ex- 
plosives and Mining Chem 


Dept.—“AMERICAN”™ 
E. L. du Pont de Nemours & 
Co., Inc., Explosives Div 
King Powder Co., Inc 
National Powder Co 


DETONATORS, SHORT-PERIOD 
DELAY 
Hercules Powder Co. 


DETONATORS, 
STANDARD-DELAY 
American Cyanamid Co., Ex 
plosives and Mining Chem 
xals Dept.—“AMERICAN”™ 

Austin Powder Co. 

E. L. du Pont de Nemours & 
Co., Inc., Explosives Div 

King Powder Co., Inc 

Olin Mathieson Chemical Corp 
Explosives Div.—“VENT 
LESS” 

National Powder Co 


DIAMONDS, INDUSTRIAL 
Diamond Tool Research Co 


icals 


nc 
Hoffman Brothers Drilling Co 
J. K. Smit & Sons 
Sprague & Henwood, Inc 


DIAPHRAGMS, PUMPS, 
VALVES, ETC. 
United States Rubber Co. 


DIPPER TEETH, SASES, 
INSERTS, ETC. 
American Brake Shoe Co., Am 

sco Div “AMSCO” 
American Steel Foundries 
“WEARPACT™ 
Electric Steel Foundry Co 
H & L Teoth Co. 
Kensington Steel, Div. of Poor 
& Co. 
Marion Power 
Div. of Universal 
Corp 
Taylor-Wharton Co. Div., Har 


sco Corp 


DIPPERS, SHOVEL 
American Brake Shoe Co., Am 
0” 


Shovel Co. a 
Marion 


sco Div.—"A 
Electric Steel Sean Co 
Marion Power Shovel Co 


Div. of Universal Marion 


Corp 


DISTRIBUTION BOXES, 

ELECTRICAL, STRIPPING 
Atkinson Asmature Works 
Joy Mig. Co. 
Westinghouse Electric Corp 


DISTRIBUTION SOXES, 
ELECTRICAL, UNDERGROUND 
Albert & J. M. Anderson Mfg 

CO—"“POW-R-GARD.,” 

“GROUND-GUARD" 

Ensign Electric & Mfg. Co 
G & W Electric Specialty C: 
Joy Mfg. Co. 

Ohio Brass Co 

Schroeder Brothers Corp 
Westinghouse Electric Corp 


DISTRIBUTORS, COAL 
SELF ROTATING 
Denver Equipment Co.—“DEN- 

VER” 
DISTRIBUTORS, HYDRAULIC 
COAL FEED 


Machine Co 
Co.—“DEN- 


Deister 
ver 
VER” 
Heyl & Patterson, Inc. 
DOCKS, LOADING, 


UNLOADING 


Dravo Corp. 
os Co., Dept. CAMGL- 


DOORS, AIR-POWERED 


American Mine Door Co.— 
“CANTON” 


1958 * COAL AGE 
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7 COMPTON COAL 
Augers... 





> . 
é . 
ad ” ” 
COMPTON “SINGLE HEAD” AUGERS COMPTON “TWIN-HEAD” AUGERS 
for high seams for thinner seams 
Compton “Single Head” Augers are available in Compton “Twin-Head” Augers provide profitable 
four models with head sizes 28° to 52”. thin-seam production. Available with head sizes 
24” to 32". 
The Compton line of single and multiple- 
head coal augers pave the way for maximum 
coal recovery regardless of your seam sizes 
and conditions. Together with other highly 
desirable features, the Compton patented 
: non-clogging lump recovery head cuts coal 


at a high speed ts provides maximum 


recovery in record time. 


Call Compton today! Learn how 
planned auger mining with Compton 
Augers will lead to handsome profits 
through maximum recovery! 

; COMPTON “TRIPLE-HEAD” AUGERS 


for seams as thin as 24” 





New Compton “Triple-Head” Auger delivers profit- 
ORIGMmATORS OF COMPTON LUMP RECOVERY HEADS cable tonnage from extra thin seams. Available 
with head sizes 16” to 22”. 


BOX 1946 © PHONE. MAIN 4-6383 © CLARKSBURG. W. VA. 


WHEN 9 OKING FOR AUGERS—-LOOK TO COMPTON 
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Austin 
Permissibles 





Loading costs and cleaning expense are important factors in the 
= picture of many deep mines. And, they are factors that can 
closely controlled through use of the right permissible dynamites. 


Austin produces permissibles which solve virtually every prob- 
lem connected with production of coal. They are available in 
speeds and strengths that meet such varying conditions as heavy 
binders, hard rock, thin seams, excessive water, etc. 

Your Austin representative will gladly survey your present 
operation and show you how the correct type of permissible can 
save you time and money. Call him today or write Austin Powder 
Company in Cleveland. AA-t06s 





POWDER COMPANY 


CLEVELAND 13, ONTO 


explosives @ low grade ammonium nitrates @ primers @ blasting supplies 
detonating fuse and connectors @ AP drill heads @ mine tools 








boors, 
FURNACE-OBSERV ATION 

ACCESS 

Bigelow-Liptak Corp. 


DOORS, INDUSTRIAL STEEL 
Steelicraft Mfg. Co 


DOORS, STEEL FIRE 
Steelcraft Mfg. Co 


DOORS, MINE 


American Mine Door Co.— 
“CANTON” 


DOORS, MINE, AUTOMATIC 


American Mine Door Co.— 
“CANTON” 


DRAFT GEAR, RUBBER 
Enterprise Wheel and Car Corp. 
National Malleable & Steel Cast- 

ings Co.—“NATIONAI 
MULTIPAD” 


DRAFTING EQUIPMENT, 
SUPPLIES 
Charles Bruning Co., Inc 
Geo-Optic Co., Inc 
Wild Heerbrugg Instruments 
Inc 


DRAGLINES, CRAWLER 
American Hoist & Derrick Cx 
“AMERICAN” 
Baldwin-Lima-Hamilton Corp 
Construction Equipment Drv 
“LIMA” 
Bucyrus-Erie Co 
Clark Equipment Co. Construc 
tion Machinery Div 
“MICHIGAN” 
Gar Wood Industries, Inc 
Harnischfeger Corp. 
Kocehring Div. of Kochring ( 
Link-Belt Speeder Corp 
Manitowoc Engineering Corp. 


Marion Power Shovel Co : 
Div. of Universal Marion 
Corp 


Northwest Engineering Co 
Schield Bantam Co 

The Thew Shovel Co 
Unit Crane & Shovel ( 


DRAGLINES, RUBBER-TIRED 


American Hoist & Derrick ( 
AMERICAN 
Baldwin-Lima-Hamilton 
Construction Equipment D 
“LIMA 
Bucyrus-Erie Co 
Clark Equipment Co., Constr 
tion Machinery Div 
“MICHIGAN” 
Gar Wood Industries, Inc 
Harnischfeger Corp. 
Koehring Div. of Koehring Co 
Link-Belt Speeder Corp 


Marion Power Shovel Co : 
Div of Universal Marion 
Corp 


Northwest Engineering Co 

“Quick-Way™ Truck Shovel ¢ 
Schield Bantam Co 

The Thew Shovel Co 

Unit Crane & Shovel Corp 


DRAGLINES, WALKING 
Bucyrus-Erie Co 
Marion Power Shovel Co : 
Div. of Universal Marion 
Corp 
Page Engineering Co 


DRIER COLUMNS, 
CARBIDE-COATED 


American Alloy Corp 


DRIERS, CENTRIFUGAL 
Bird Machine Co.—“BIRD” 
Blaw-Knox Co 
Centrifugal & Mech. Industries, 

Inc.—“C-M-I” 
Dorr-Oliver, Inc 
Hey! & Patterson, Inc. 
McNally-Pittsburg Mig. Corp. 


DRIERS, CENTRIFUGAL, 
SCREEN-TYPE SOLID-BOWL 
Bird Machine Co.—“BIRD” 
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Here’s A Repair Job 


You Can’t Tell# 







From New 
Equipment 


.. restored to original condition 
.. at lower cost... by LEMAN MACHINE Co. 


Yes, Leman rebuilds mining machinery to original only . . . sound, economical reasons why Leman 
condition . . . frequently adds modifications making Repair Services are worth your investigation. Look 
old equipment better than new ... for less than the at the cost chart below . . . two cost items involved 
cost of maintaining your own shop. A modern, fully for Leman guaranteed repairs versus ten items for 
equipped machine shop . . . a full time staff of | your own shop . . . and one quick phone call to 
specialists . . . 35 years a leader in heavy equipment Leman eliminates all the production problems of 
repairs . . . use of genuine OEM replacement parts handling your own repairs. 


COMPARISON SHOWS LEMAN COSTS ARE LESS THAN YOUR OWN REPAIR SHOP 





























HERE'S WHAT LEMAN REPAIRS COST YOU NOW LOOK AT COSTS INVOLVED IN YOUR OWN SHOP 
(Per Men Hour) (Per Man Hour) 
insert your rotes 
LABOR Submitted on Request LABOR 
CLERICAL WORK None CLERICAL WORK. 
EQUIP MENT None EQUIPMENT 
EMERGENCY PURCHASES None EMERGENCY PURCHASES 
ORDERING DELAYS ana ORO ORDERING DELAYS 
REPLACEMENT PARTS LIST PRICE REPLACEMENT PARTS. LIST PRICE 
TRANSPORTATION None TRANSPORTATION 
POWER ene POWER 
ACETYLENE, OXYGEN, etc. None ACETYLENE, OXYGEN, etc. 
SHOP MAINTENANCE None SHOP MAINTENANCE 
Tete! Cost Per Men Hour—2 items Tete! Cost Per Men Mour—Ten tems 











Leman Repair Service Includes Fast Pick- ie NA ny 

up and Delivery Right To The Job Site. 

Phone or Write for Prompt, Courteous 

— MACHINE COMPANY 

Box 236 PORTAGE, PENNA. Phone 2051 
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DRIERS, CONTINUOUS 
ROTARY 


Hardinge Co., Inc 

Link-Belt Co.. Dept. CAMGL- 
58—“ROTO-LOU VRE” 
“MULTI-LOU VRE” 

Standard Steel Corp 


DRIERS, FLUIDIZED BED 


Dorr-Oliver, Inc 
Hey! & Patterson, Inc. 


DRIERS, HEAT 


Buttner Works, Inc 

J D. Christian Engineers 
THERMOVEYORS' 

Colorado tron Works Co. A 
Sub. of Mine & Smelter Sup 
ly Co SKINNER,” 


p 
LOWDEN”™ 


Combustion Engineering. Inc.. 
Raymond Div.—“FLASH” 


Nelson I Davis Co 
NELDCO 

Denver Equ t Co.-—“DEN- 
VER-STANDARD” 

Dravo Corp. 

Robert Holmes & Bros., Inc 

lowa Mfg. Co 

Link-Belt Co.. Dept. CAMGI 


58—“ROTO-LOL VRE.” 
“MULTI-LOU VRE” 


Engineering Works, Inc 
PARRY TURBULENT 
ENTRAINMENT” 
Western Precivitation Corp 
HOLO-FLITE” 
Westinghouse Electric Corp., B 
F. Sturtevant Div 
Wyssmont Co., Inc TURBO 


DRYER” 


DRILL AUGERS, COAL 


Cardox Corp 

Central Mine 

Compton, Inc. 

Dooley Brothers 

Howells Mining Drill Co 

Kennametal, Inc.. Mining Tool 
Div. 


The Leetonia Tool Co 
McLaughlin Mi Co., Inc 
Mobile Drilling, Ine. 

Mine Service Co 


Equipment Co 


National 

Paris Mfg. Co 

The Salem Tool Co.—*"Me- 
CARTHY” 

Schroeder Brothers Corp 
Taylor-Wharton Co. Div., Har 
sco Corp 


Thor Power Tool Co 












fragmentation, 


*"..-reduces blasting costs, 
drills 
hole in hard sandstone per shift.* 


PORTADRILL wove JO5TA 


SPEEDS HOLE PRODUCTION! CUTS COSTS IN STRIPPING, 
QUARRYING AND CONSTRUCTION OPERATIONS 


500-400 ft. 


* Combines faster hole completion and Portadrill exclusive 
design features with manueverability and power of the 
EIMCO 105 diese! tractor prime mover. 


* Compressed air operation lengthens bit life, ends freezing 
and water problems: eliminates auxiliary equipment. 


* Utilizes standard roller cone rock bits or rotary-percussion 
“down-the-hole” tools for hard rock drilling. 


* One or two mon operated. Greater manueverability assures 
correct spacing for lower explosive cost and better 


fragmentation. 


* Lower initial cost and lowest operational cost of any 


comporoble capacity drill. 


Get complete details on the 105TA and how it will speed your hole pro- 
= cut drilling, Blasting and removai costs in stripping, quarrying 


and construction operations. Address: 





PORTADRILL 


Mfg. by the WINTER-WEISS COMPANY 





2201 Bieke St., Denver 5, Cole., USA 
—EXPORT AGENTS— 
Rocky Mountain Export Co. ' 


2011 Glenarm Place 


Cable: ROMEXCO 


Ask about other Portadrii! 
models for exploration 
mineral sampling: biast hole 
shallow oil production 
water well opera- 

tions. Capacities to 

2,000’ depths and 

up to 60” diameter 

vertical hole 

operations 
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Denver 2. Colo. 


gives better 
of 9* 


























DRILL AUGERS, STRIP 
OVERBURDEN 
Cardox Corp 
Central Mine Equipment ¢ 
McLaughlin Mfg. Co., Inc 
Mobile Drilling, Inc. 
Paris Mfg. C: 


The Salem Tool Co.—“Me- 
CARTHY” 
DRILL BOXING 
The Leetonia Tool C 


DRILL CORE BARRELS 
Mobile Drilling, Inc. 
DRILL EXTRACTORS, 
MAGNETIC 
Magnetic Separator ‘ 
DRILL HEAD 
Austin Powder Co.—“AUSTIN 
AP” 


Dings 


DRILL JUMBOS 


Acme Machinery 

Chicago Pneumatic Tool ¢ 

Gardner-Denver ¢ mpany 

Gibrahar Equipment & M 
Co 


BOOM 


Le R Di W R se A 
Brake Co 

Mayo T n & M I 
ment 

B. J. Nvykerk HAUS 
HERR 

Schroeder B ( 

DRILL PIPE 
Davey Comp-essor Co. 
(seo I Failing (¢ Sub 


Westinghouse Air Brake ¢ 
Jones & Laughlin Stee Cor 
Mobile D-tne. _ 

National Suoovly yany 

SPANGWELD DOt BLt 

SEAL SHRINK THREAD 
National Tube Div United 

States Stee corp Lss 

NATIONAI 
Stardrill-Keystone Co 
Varel Mig. ¢ I 


DRILL PRESSES 
Black & Decker Mfe. ¢ 


Farrel-Birmingham 7” 
South Bend Lathe Works 
DRILL RODS 


Mobile Drilling. Inc. 


DRILL SHARPENERS 
Gardner-Denver Comy 
Ingersoll-Rand Co. 


DRILL STEEL 
Acme Mact nervy ¢ 
Bethlehem Stex ‘ 
Brunner & Lay. Inc 
Crucible Stee! Co f Arn 
VICTOR CRUCIBLI 
KETOS ALVA EXTRA 
NU-DIE REX SPI 
CIAI HALCOMB 1218 
Davey Compressor Co. 
Gardner-Denver Company 
Gibraltar Equipment & Mig 
Co 
Howells Mining Drill ¢ 
Ingersoll-Rand Co. 
Joy Mig. Co. 


Marathon Coal Bit ¢ Inc 
IRON CITY GARDNER 
DENVIEI R* 

ea: Mir Service ( 

B Nvykerk Corr HAUS 
HERR 

Schroeder Brothers ¢ 

Thor Power Tool Cx 

Varel Mfg. Co., Inc 
DRILL STEEL, HOLLOW 

Cr ~~: Steel Co. of Amer 

)-DIE 


DRILL THREAD BARS 


Ihe Leetonia Tool Co 


1958 * COAL AGE 


Mid-July. 








DRILL TOOLS, CHURN 


M g & ¢ 
DRILLING RIGS 
National Supply ( NA 
TIONAI 


DRILLS, AUGER 
Mobile Drilling, Inc. 


DRILLS, COAL, HAND 
Black & Decker Mfg. ( 


Ensign Electric & Mig. Co 

Howells Mining Dr ‘ 

The Leetonia | Co 

B. J. Nykerk ¢ HAUS 
HERR 

oO Brass ( 

P Mact ‘ 

The Salem Tool Co— 
SALEM” 

Sc eck ( 


DRILLS, COAL, HAND-HELD 
Pr st 


WHIPPETT CP 
The Cinc ti Electrical T 
Ens k &A M < 
j Mie ¢ 
Morse B M ( 
P Mac ( 

Schroeder Brothers ¢ : 
DRILLS, COAL, HAND-HELD 
HYDRAULIC 

g P " c T 
CP 

| | eV Mi ‘ 

Le R D WW g sc A 
Brake ( 

Penn Machine ¢ 

Schroeder Br s 


DRILLS, COAL, HYDRAULIC 
The Long Co. 


DRILLS, COAL, MOUNTED 


SELF-PROPELLED 

Bucyrus-t ( 

Chicago P tic I 
CP 

Dooley Br 

j y Mi ( 

Joy Mig. Co. 

Le R D Wes gt se A 
Brake ¢ 

Lee-Norse Company LEE 
NORSE DRILL TRUCK 

Mobile Drilling. Inc. 

B J. Nvkerk Corr 


HAUL SHERR 
s Mfe ¢ 
Penn Mact ne c 
The Salem Tool Co.— 
“McC ARTHY” 
Stardrill-Keystone Co— 
“SPEED STAR” “KEY- 
STONE-FRANKS” 


Winter-Weiss Co. — “PORTA- 
DRILL” 
DRILLS, COAL, 
POST-MOUNTED 
Chicago Pneumatic T Ce 
CP 
D ey Brothers 
jeffrey Mie. ( 
I Leet I < 
Morse Bros. Mact c 
Penn Mac c 


The Salem Tool Co— 
“SALEM” 


DRILLS, COAL RECOVERY 
The Salem Tool Co. 


DRILLS, CORE 


Acker Dr HILI 
BILLY TEREDO, 
PACKSACK 

Chicago Pneumatic Tool Co 
a 

Geo. | Failing Co Sub. of 


Westinghouse Air Brake Co 
Hoffman Brothers Drilling C 
Joy Mig. Co. 

Mobile Drilling, Inc. 
Pennsylvania Drilling Co 
Reich Bros. Mfg. Co., Inc 
Sprague & Henwood Inc 
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gi" Ce 


Mc LANAHAN 


/@3° 


Rockmaster 





High in capacity and ruggedly 
constructed, it crushes hardest 
rock, slate and similar mine 
refuse. 





Super 
Black 
Diamond 


An all-steel, intermediate-duty 
crusher, this provides many 
Rockmaster features at moder- 
ate Cost. 





Black 
Diamond 





Steelstrut Toggle protection 
against uncrushable materials 
and quick size adjustment are 
features of this fabricated stee- 
crusher 











This is a portable, low-cost unit 
with a high ratio of reduction. 
Trouble-free maintenance is a 
feature. 







This was designed for moderate 
to fine reduction of coal where 
a low ratio of reduction is sat- 
isfactory. 























Economical and noted for ser- 
vice, it is ideal for fine reduction 
of mine refuse. 


Radically new 2-stage design 
reduces run-of-mine and direct 
open pit feed coal to fine sizes. 











Winter Weiss Co.—“PORTA- 
DRILL” 
DRILLS, CORE, PORTABLE 
Acker Drill Co., Inc.—“ACKER 
PACKSACK (AIR)” 
DRULS, CRAWLER-MOUNTED 
Thor Power Tool Co 
DRILLS, HIGHWAILL, 
HORIZONTAL, AUGER 
The Salem Tool Co.— 
“McCARTHY™ 
DRILLS, MASONRY 
Metallurgical Products 
General Electric Co 
CARBOLOY 
Pennsylvania Drilling Co.. Ma 
sonry Drill Div 
DRILLS, OVERBURDEN 
DOWN-THE-HOLE 
Reich Bros. Mfg. Co., Inc 
DRILLS, OVERBURDEN, 
ROTARY-PERCUSSION 
Geo. E. Failing Co., Sub. of 
Westinghouse Air Brake Co 
DRULS, OVERBURDEN, 
SIDEWALL 


Pneumatic 


Dept., 


Chicago Tool Co 
CP’ 

Geo. E. Failing Co., Sub. of 
Westinghouse Air Brake Co 

Joy Mig. Co. 

Mobile Drilling Inc. 
J. Nykerk Corp 
“HAUSHERR 

Paris Mfg. Co 

Reich Bros. Mfg. Co., Inc 

The Salem Tool Co.— 
“McCARTHY”™ 


DRILLS, OVERBURDEN, 
TRACTOR-MOUNTED 
PNEUMATIC 

Chicago Pneumatic Tool Co 
*TRACDRIL” 

Davey Compressor Co. 

Gardner-Denver Company 

Joy Mf Co — “CHAL- 
LENGER” 

B. J. Nykerk Corp 
‘“HAUSHERR” 

Schramm, iInc.—“ROTADRILI 
ON PNEUMATRACTOR” 
Winter-Weiss Co. — “PORTA- 

DRILL” 


DRILLS, OVERBURDEN, 
VERTICAL AUGER 


The Salem Teol Co.— 
“McC ARTHY™ 
DRILLS, OVERBURDEN, 
VERTICAL CHURN 
Bucyrus-Erie Co 
Stardrill-Key stone 


onan E “4 STAR,” 
STO 


~ao OVERBURDEN, 
VERTICAL ROTARY 


Bucyrus-Erie Co 

Cardox Corp 

Davey Compressor Co. 

Geo. E. Failing Co., Sub. of 
Westinghouse Air Brake Co 

Joy Mig. Co.—“CHAMPION” 

Mobile Drilling Inc. 

B. J. Nykerk Corp 
HAUSHERR” 

Reich Bros. Mfg. Co., Inc 

The Salem Tool Co.— 
“McCARTHY” 

Schramm, Inc.—“ROTADRILI 
TRUCK MOUNTED” 

Stardrill-Keystone Co.—“KEY- 
STONE.” “FRANKS” 

Winter-Weiss Co. — “PORTA- 
DRILL” 


DRILLS, PNEUMATIC 


Acme Machinery Co 
Chicaeo Pneumatic Tool Co 
—- 


Co.— 
“KEY- 
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Davey Compressor Co. 
Gardner-Venver Company 
Co—"VACL- 
skr™ 


Joy Mfg. Co. 

Le Roi Div., 
Brake Co 

B. J. Nykerk Corp 
‘“HAUSHERR’ 

Schramm, Inc 

Schroeder Brothers Corp 

Thor Power Tool Co 


DRILLS, PORTABLE ELECTRIC 
Black & Decker Mig. Co 


DRILLS, PROSPECTING 
Hossfeld Mfg. Co “HOSS 
FELD DIKECT DRIVE 
Mobile i inc. 
Reich Bros. Mfg. Co., Inc 


DRILLS, POWER-TAKE-OFF 
OPERATED 
Mobde Drilling Inc. 


DRILLS, ROCK 
M. Glosser & Sons, Inc 


DRILLS, ROCK, ELECTRIC, 
PORTABLE 


Homelite, Div. Textron Inc 
HOMELITE~BOSCH) 


DRILLS, ROOF-BOLTING 
Acme Machinery Co 
Chicago Pneumatic Tool C< 

“<a 
Dooitey Brothers 
J. H. Fletcher & Co 
Gardner-Denver Company 
Goodman Mfg Co 
Jeffrey Mfg. Co 
joy Mig. Co. 
Penn Machine Co 
Schroeder Brothers Corp 
Thor Power Tool Co 


DRILLS, ROTARY, PERCUSSIVE 


B. J. Nykerk Corp 
HAUSHERR 


DRILLS, SHOCK 
Acker Drill Co. Inc 


DRULS, STRIP-COAL, 
TRACTOR-MOUNTED 
PNEUMATIC 

Cardox Corp 

Chica 0 By Tool Co 
“H- mM” 

Gardner- — ll Company 

Joy Mf Co — “CHAL- 
i ENGER™ 

B. J. Nykerk Corp 
“HAUSHERR’ 

The Salem Tool 
“McCARTHY”™ 

“ROTADRILI 


Schramm, Inc 
on PNEUMATRACTOR’ 


DRILLS, STRIP-COAL, 
VERTICAL ELECTRIC 


Cardox Corp 
Penn Machine Co 


The Salem 
“McCARTHY”™ 


DRILLS, WAGON 


Schroeder Brothers Corp 
Thor Power Tool Co 


DRIVES, 
ADJUSTABLE SPEED 
Allis-Chalmers Mfg. Co., 
trial Equipment Div 
VARI-PITCH”™ 
American Blower, Div 
ican-Standard 
The American Pulley Co 
Electric Machinery Mfg. Co 
“AMPLI-SPEED” 
General Electric Co., 
Sales Div 
= oy. Dept. CAMGL- 
s3—“P. L. 


Westinghouse Air 


Co.— 


Indus- 


of Amer 


Apparatus 


Reliance Elects & = Co 
“RELIANCE 

Vickers cabateted” 

Worthington Corp 


DRIVES, BELT 


Morse Chain Co., A Borg-War 
ner Industry —“HY-VO 


DRIVES, CHAIN 
Chain Belt Co.—“REX’ 
J. D. Christian Engineers 
Continental Gin Co., Ind. Div 
Diamond Chain Co., Inc 
Dodge Mfg. Corp 
The Four Wheel Drive Auto Co 
Jeffrey Mfg. Co 
Link-Belt Co., Dept 
58—“LINK-BELT,” 
“RIVETLESS” 
Morse Chain Co., A Borg 
Warner Industry 
National Supply 
NATIONAL” 
Whitney Chain Co 


DRIVES, CONVEYOR 
Barber-Greene Co 


DRIVES, FLUID 
American Blower, Div. of 
wcan-Standard 
Dodge Mfg. Corp FLEXI 
DYNE 
AMGL- 
“LU ‘iD 


Link-Belt Co., I 
58—“ELECTRO 

The Master Electric Co. Div 
of Reliance Electric & Eng 


. CAMGL- 
“Lxs,” 


Company 


Amer 


Co 
Twin Disc Clutch Co 


DRIVES, GEAR 
The Louis Alls Co 
Baughman Mig. Co., Inc 
Blaw-Kaox Co 
J. D. Christian 
Falk Corp. 
Farrel-Birmingham Co., Inc 
Foote Brothers Gear & Machin 
ery Co GEARMOTOR 
LINE-O-MOTOR 
The Four Wheel Drive Auto € 
‘obins Incorporated — 


Kanawha Mfg. Co 
Link-Beht C . CAMGL- 
58—“LINK-BELT.” “PAR- 
“INLINE HELI- 

mM” 


Engineers 


Electric Co., Div 
& Eng 


The Master 
of Reliance Electric 
Co 

Pittsburgh Gear Co 

Reliance Elec. & Eng. Co 

U. S. Electrical Motors, Inc 
SYNCRO-GEAR”™ 


DRIVES, ROLLER CHAIN 
Morse Chain Co., A Borg-War 
ner Industry—“TIMANG’ 


DRIVES, SELECTIVE-SPEED 
—— Co., Dept. CAMGL- 


DRIVES, SHAFT—MOUNTED 
Falk Corp. 
Link-Belt Co. Dept. CAMGL- 
58—“LINK-BELT” 


DRIVES, SILENT CHAIN 
Morse Chain Co., A Borg-War 
ner Industry 


DRIVES, V-BELT 


Allis-Chaimers Mfg. Co., Indus 
trial Equipment Div TEX 
ROPE’ 

The American Pulley Co 

Bonded Scale & Machine Co 

J. D. Christian Engineers 

Dayton Rubber Co 

Dodge Mfg. Corp 

Flood City Brass & Electric Co. 

The Gates Rubber Co. Sales 
Div., Inc 

B. F Goodrich Industrial Pr« 
ucts Co 

Guyan Machy 

Hewitt-Robins Incorporated 

Industrial Rubber Products Co 
(W. Va.) 

Industrial Rubber Products C« 
(Pa.) 

lowa Mfg. Co 

Kanawha Mfg. Co 

Link-Belt Co., Dept. CAMGL-58 


Ore Reclamation Co 

Raybestos Manhattan Inc 
Manhattan Rubber Div 
‘*POLY-V 

Stephens-Adamson Mig. Cx 

Ihermond Co 

Worthington Corp 


DRIVES, VARIABLE-SPEED 


Allis-Chalmers Mig. ¢ Indus 
trial Equipment Div 
VARI-PITCH 

The Louis Allis Co 

Ihe American Pulley Co 

Bonded Scale & Machine ‘ 

J. D. Christian Engineers 

Clark Controller Co 

Cleveland Worm & Gear 
VARIATOR 

Dodge Mig. Corp 

Dynamatic D ‘ 
Co AJUSTO-SPEDI 
DY NASPEDI 

Foote Brothers 
chinery Cor 
VARI Mot NT 

General Electric Co., Appa 
Sales Div 

Hewitt-Robins lnacorporated 

Kanawha Mig Co 

Link-Belt Co.. Dept. 
ss—“P. I. V.” 


Gear & 


CAMGI 


\ ARI SPEED 


e c & 

RE 1 I ANC E Vv—Ss 
Schroeder Brothers Cor 
Sterline Flectr Motors. In 

gi SPEED-TROI 
{ I t Motors, Ir 

a ARI DRIVI 

cues s Inc woorated 

hington ¢ 

DRIVES, VARIABLE-SPEED, 

HYDRAULIC 
American Engineering 

HELE-SHAW 
Link-Belt Co.. Dept. 

CAMGL-58 


DRIVES, VARIABLE-SPEED 
EDDY-CURRENT 
fhe lot A $ . 
Dyr atic D n Mfg. ¢ 
“AJUSTO.SPEDI DY 
NASPEDI 
Hewitt-Robins Incorporated 
Kanawha Mfe C: 


DRIVES, WORM-GEAR 
leveland Worm & Gear ( 
CLEVELAND 
Ling-Beht Co.. Dept. 
CAMGL-58 
DUCKBILL LOADING HEADS 
Goodman Mfg. Cx 


DUCKBILL LOADING HEADS, 
REBUILT 
Leman Machine Co. 


DUCT, AIR 
1) Dr nag A Meta Pr d 
Inc 
F rxaust ¢ 
Ka anawha Mi 
Mec Nally- Pitsburg. Mfg. Corp. 


/.~aneees 


DUCT, BUS, ELECTRICAL 
I-T-E ¢ 
Nationa 
Revere [ 
Westinghouse 

DUCT, CABLE, ELECTRICAL 
Flexaust ( PLICA 
National Electric Products ¢ 

DUMPS, CROSSOVER, 
KICKBACK 

( S. Card Iron Wo 
The Nolan Co. 
DUMPS, ROTARY, AUTOMATIC 
The Nolan Co. 
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Rugged, Dependable sam; 
profit-paying Equipment 


om install “Canton” American 
Mine Door Products in your 


Mine. Pay us out of in- 
creased profits. 


Conton Nine Door 


The Automctic Door operates mechanically 


power operot' 
Operctes ct ony trip speed. Two doors pro- 
vide oir tock 








Dustinaster 
ounted Hi-Pressure “Dustmaster” is the 
to 


te 60 ibs dust per minute . Distributes dust 
. 134” hese. ‘ 7 


Nighty (Nidger 
tye Canton Track Ch mye s aNd Weighs only 280 ibs. Easily moved on 
rs —_e — roughest ¢ = shuttle cor. Hand cart avoilable. idea! 
Php ey mm Ay be dye Fy for smell mines . . . inexpensive .. . 
operating economically in cool, iron, copper, copecity 7 tons per shift 
leod, potash, and salt mines. 


Canton 
Vulcanizer 


Restores insulation to orig- 
inal condition. Used with 
Centen Splicers, strong as 
original cable 


Write for complete brochures. 
Please use street and zone numbers. 
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EVERYTHING... 





VICTAULIC COUPLINGS ROUST-A-BOUT COUPLINGS VICTAULIC SNAP-JOINTS 
Simple, fast, reliable. Styles For plain or beveled end The new, boltiess, speed 
77, 77-D, for standard uses _pipe Style 99. Simple, quick, coupling, Style 78. Hinged 
with steel or spiral pipe, — and strong. Best engineered into one assembly for fost 
Style 75 for light duty.Other and most useful plain end piping hook-up or disossem- 
styles for cast iron, plastic coupling made — tokes a bly. Hand locks for savings 
ond other pipes. Sizes 4%" to real “bull-dog” grip on the _in time and money. Ideal for 
P. pipe. Sizes 2” to 12”. portable lines. Sizes 1 to 8 








VICTAULIC FULL-FLOW FITTINGS ViIC-GROOVER TOOLS 

Elbows, Tees, Reducers, Laterals, a com- Time saving, on-the-job grooving tools. Light 
plete line—fit all Victaulic Couplings. Easily weight, easy to handle — operate manually 
installed — top efficiency. Sizes %" to 12”. or from any power drive. Sizes %4" to 8” 





Promptly available from distributor stocks coast to coast. 
Write for NEW Victaulic Cotalog-Manual No. AG-7 


VICTAU LIC Fenrir so tumnne 
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DUMPS, ROTARY, MINE-CAR 

¢ S. Card Iron Works 

Connellsville Mfg. & Mine Sup 
ply Co 

Hey! & Patterson, Inc. 

Kanawha Mig. Co 

Link-Belt Co., Dept. CAMGL- 


<8 
MecNally-Pittsburg Mig. Corp. 
The Nolan Co. 
Roberts & Schaefer Co., Sub. 
Thompson-Starrett Co., Inc. 


DUST BAGS, CLOTH 
Albany Felt Co 


DUST-COLLECTION, HANDLING 


Fluor Products Co 


DUST COLLECTORS, FILTER 
The W. W. Sly Mfg. Co SLY 
DYNACLONE SLY’ 


DUST COLLECTOR TUBES 
Bemis Bro. Bag Co 


DUST COLLECTORS, 
MECHANICAL 
Fly Ash Arrestor Corp 


DUST COLLECTORS, 
MECHANICAL, COAL 
HANDLING, PREPARATION 
American Air Filter Co. Inc. 
American Blower, Div. of Amer 
ican-Standards 

Buttner Works, Inc 

The Ducon Co., Inc 

Fly Ash Arrestor Corp 

Joy Mig. Co.—"“J0OY -MiI- 
CRODYNE” 

Kanawha Mfg 4 

Kennedy Van Saun Mfg A 
Energe. Corp 

Koppers Co., Inc., Metal Prod 
ucts Div 

Maiac, Inc Sub. of Blackstone 
‘ 


MicNally-Pittsburg Mig. Corp. 

Pangborn Corp 

Roberts & Schaefer Co., Sub. 
Thompson-Starrett Co., Inc. 

Schroeder Brothers Corp 

Western Precivitation Corp 
MULTICLONE 

Wheelabrator Corp DUS 


DUST COLLECTORS, 
MINE & DRILL 
Acme Machinery Co 
American Air Filter Co. Inc 
The Ducon Co., Inc 
J. H. Fletcher & Co 
Mine Safety Appliances Co.— 
“DRILDUST BUCKET” 


DUST COLLECTORS, 
VACUUM 
Acme Machinery Co 
Roberts & Schaefer Co., Sab. 
Thompson-Starrett Co., Inc. 


DUST COLLECTORS, 
WET TYPE 
Wheelabrator Corp 


DUST CONTROL SYSTEMS 
Johnson-March Corp CHEM 
JET 


The W. W. Sly Mfg. Co 


DUST COUNTS 
Commercial Testing & Engi 
neering Co 


DUST-EXCLUDER BOOTS 
United States Rubber Co.— 
“MULTIFLEX” 


DUST SEAL CURTAINS 
United States Rubber Co. 


DUSTPROOFING 
EQUIPMENT, HOT OIL 


Viking Machinery Sales Corp 
VIKING” 
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DUSTPROOFING 
EQUIPMENT, LIQUID 
COMPOUNDS 


Johnson-March Cory 


DUST SAMPLERS 


Fisher Scientific Co 
Mime Safety Appliances Co.— 
“MIDGET IMPINGERS” 


ELBOWS, RUBBER LINED 
Raybestos Manhattan, Inc.. Mar 
hattan Rubber Div 
United States Rubber Co.— 
“LSCOLITE PLASTIC” 


ELECTRICAL CONTACTS, 
CARBON, PRECIOUS METALS 


Stackpole Carbon ¢ 


ELECTRONIC WEIGHING 
SYSTEMS 
laller & Cooper Sut 
American Electronics, Ir 


ELEVATOR SELTING 
B. F. Goodrich Industrial Pr 
cts € 
ELEVATORS, BELT 
Bauglt an Mig. (¢ Inc 
Bonded Scale & Machine ( 
Boston Woven Hose & Rubt 
tinental Gin ¢ Ind. D 
Hewitt-Robins Incorporated 
’ - ibber P fucts 


Industria 


_ 
oa 


I » Mig 

Jeftre Mig <« 

Kremser & Sons, Inc nk 

Link-Bett Co.. Dept. CAMGL- 
<a 

I Eng e Work 
Inc 

i Mars Engrg ( 
MARCO 


Sn gin e W x 
Ste Ad Mii 
Sr M 


Transall, Inc 
United States Rubber Co 
ELEVATORS, BUCKET 
Baldwin-Lima-Hamilton ( 
n Ex ment 


Construct Juipn D 
LIMA AUSTIN-WEST 
ERN 
Baughn Mig. ¢ Inc 
Bonded Sca & Machu ( 
Chain Belt ¢ REX 
} D. Christian Engines 
¢( ontmer & ‘ / > 


Fairmont Machinery Co 

Gruendier Crusher & Pulv 
4 

Hewitt-Robins Incorporated 

Hey! & Patterson, Inc. 

lowa Mfg. ¢ 

Jeffrey Mie c 

Kanawha Mie ‘ 

Kremser & Sons. Inc.. Frank A 

Link-Belt Co.. Dept. CAMGL- 
Sa 

Lippmann Enginecring Works 

E. F. Marsh Engrg ( 
MARCO’ 

McNally-Pittsbure Mig. Corp. 

Meckum Engrg. C 

Morse Bros. Machinery ‘ 

Ore Reclamation Co 

s Prins & Associates 

Remaly Mfg. Co. Inc 

Roberts & Schaefer Co.. Sub. 
Thompson-Starrett Co.. Inc. 

W. J. Savage Co 

Snrrout, Waldron & ( Inc 

Stephens-Adamson Mfg. (¢ 

Sturtevant M 1! Cx 

Transall Inc 

Universal Road Machine ‘ 

RELIANCE 
Wilmot Engineering Co 
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HUBER-WARCO 
‘aalej}(ojmmeie-lel-1a- 





5D-190 in service on haul roads 


When it comes to building and maintenance of haul roads, the Huber-Warco 


9D-1990 MOTOR GRADER is a natural. This rugged, powerful (195 hp.) 


will open new roads, or smooth out existing haul roads to keep profitable 
payloads traveling. Big, yet easily maneuvered, the Huber-Warco 5D-190 
: s a dies g ! ter, tail-shaft governor and power- 
shilt transmission. Once the operator sets the speed the tail-shaft govern 
maintains it. regardless of load nditions. Operators favor this unit 
NO CLUTCH hydraulic controls booster steering .. . it’s easy to 
handle There are ma other outstanding features that make all Huber- 
Warco motor graders the most profitable on the job. See your Huber-Warco 
distributor for details on th: complete motor grader line ranging from 75 


A product of HUBER-WARCO COMPANY, Marion, Ohio, U. S. A. 


HUBER-WARCO COMPANY, Marion, Ohio, U.S.A. HUBER 


Send me specifications on the Huber-Worco 

L} 5D-190 [ other grader models 
Send me the name of my neorest 
Huber-Warco distributor 





Nome 
Title 
Compony 
Address 











City Zone Stote 
7-CA 








Over-the-edge-dump 








ELEVATORS, 
MEN & SUPPLIES 
Mayo Tunnel & Mine Equip- 
ment 


ELEVATORS, MINE- 
TRANSFER, CAR-LOADING 


—See Conveyors, Elevating 


ENGINE FUELS, DIESEL 
Standard Oi) Co. (Ind.) 


Homelite, Div. 
“HOMELITE” 


M Co. 

Nor Mig. Co.—“POWER 
CHI 

R. H. Sheppard o. Inc 


Waukesha Motor Co ‘ENGI- 
NATORS” 

White Diesel Engine Div., The 
White Motor Co.—“WHITE 
SUPERIOR” 

ion Corp. 


ENGINE O1LS, DIESEL 
The American Oil & 
Cities Service Oil 
D-A_ Lubricant to. ~ tes —“D- 


A” 
Esso Standard Oil Co.—“ESSO- 
ae _ “ESTOR HD” 
Gulf Oil Corp. 
Shell Oil Co. 
Mobil Oil Co. Inc 
Sun Co.—“*DYNAVIS,” 
“SOLNUS,” “SUNVIS” 
Swan-Finch Petrochemicals 


Vibration Measurement Engi- 
neers, Inc. 


Inc. 
Nelson L. aE 
aoe Se Dept CAMGL- 
= “om Engineering Works, 


ne. 
K. Prins & Associates 
— ry Robinson 
m Mfg. Co. 


ENGINEERS, CONSULTING 
Cement Gun Co.—“GUNITE”®& 
Robins, 





Hewitt- 
Link-Belt Co., Dept. CAMGL- 


John F. Meissner 
ne 
Paul Weir Co., Inc. 


ENGINEERS, CONSULTING, 
DESIGNING 
Allen & Garcia Co. 
Blaw-Knox Co. 
™ Daniels Co. Contractors, 
ne. 
Nelson L. Davis Co. 
The Four Wheel Drive Auto Co 
Hey! & Patterson, 
Link-Bet Co., Dept. CAMGL- 


Engineers, 
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Peter F. Loftus Corp. 
Mc! Pittsburg Mrg. 


orp. 

Meckum Engr. Co. 
 — F. Meissner Engineers, 

ne. 
Pierce Management, Inc. 
K. Prins & Associates 
Read, Davis 
Robinson & Robi 
Stephens-Adamson Mig. Co 
Tempileton-Mathews Corp 
Paul Weir Co., , 

Co. — 
“Ww 


Peter F. Loftus Corp. 

— F. Meissner Engineers, 
nc. 

National Electric Coil Co. 

Robinson & Robinson 


ENGINEERS, CONSULTING, 
FLOTATION 
Denver co. — 
“DENV 


ENGINEERS, CONSULTING, 


J. W. Woomer & Associates 
ENGINEERS, CONSULTING, 
INDUSTRIAL 


—— Co., Dept. CAMGL- 
I — Engineering Works, 


Loftus Corp 
John F. Meissner Engincers, 


Inc. 
Robinson & Robinson 
Stephens-Adamson Mfg. Co. 
Paul Weir Co., Inc. 


Peter F. 


General 4 Cor 
Co. bone CAMGL- 


| ink -Belt 
58 
ENGINEERS, CONSULTING, 
MINING 


Alford, Newell G 

Allen & Garcia Co. 

Baton & Co. Geo. § 
Cowin & Co., Inc. 

Eavenson, Auchmuty & Green- 


wald 
Fetterman Engineering Co 
Herold Mfg. — > 


Kirk & — 
Co.” Devt. CAMGL- 
. Loftus Corp. 


Mfg. Co. 
anagement Inc. 


J. W. Woomer & Associates 


ENGINEERS, CONSULTING, 
PREPARATION 


Allen & Garcia Co. 
Baton & Co., Geo. S. 
Commercial Testing & Engineer- 


“—D 
Nelson L. Davis Co. 
Eavenson, Auchmuty & Green- 


Engre. & Construc- 
. Inc 
MeNally-Pittsburg Mfg. Corp. 


Pierce Management Inc. 
K. Prins & Associates 
Roberts & Schaefer P Sub. 


Templeton-Matthews Corp. 
Paul Weir Co., Inc. 
ENGINEERS, CONSULTING, 
sous 
Mobile Drilling Inc. 


ENGINEERS, CONSULTING, 
STRIPPING 


Baton & Co. Geo. §S. 
«oo . Auchmuty & Green- 


Fetterman Engineering Co. 
Pierce Management Inc 
Robinson & Robinson 


ENGINEERS, MINE 
MANAGEMENT 
Pierce Management Inc. 


ENGINES, BUTANE 


Allis-Chalmers Mfg. Co. En- 
gine-Material Handling Div 


ENGINES, DIESEL 
Allis-Chalmers Mfg. Co., Con- 
struction Machinery Div. 
Allis-Chalmers Mfg. Co., Engine 
Material Handling Div 


Allis-Chalmers Mfg. Co., Indus- 
trial Equipment Div. 
Aenean Marc, Inc. (6 to 14 
p) 
Caterpillar Tractor Co 
Tool Co 


cauenee : 

Continental Motors A = 

Cummins Engine 
“CUMMINS TU RBODIE. 
SEL” 

Detroit Diesel Engine Div., 
General Motors Corp. 

Diesel ty Corp. 


Hercules Motor a 
International Harvester Co.. 
Construction Equipment Div 


Page Engineering Co 
. a Co., Inc. 

Waukesha otor Co. 

White Diesel Engine Div.. The 
White Motor Co—“WHITE 
SUPERIOR” 

Worthington Corp 


ENGINES, DIESEL 
AUTOMOTIVE 
Allis-Chalmers Mfg. Co. En- 
gine-Materials Handling Div. 
Allis-Chaimers Mfg. Co., Indus- 

trial Equipment Div. 
Continental Motors Corp 
Detroit Diesel Engine Div., 

General Motors Corp. 
Hercules Motor Corp 
Mack Trucks, Inc 
Waukesha Motor Co 


ENGINES, DIESEL, MINE- 
LOCOMOTIVE 


Hercules Motor Corp. 


ENGINES, DUAL-FUEL 
Allis-Chalmers Mfg. Co., Indus- 
trial Equipment Div 
Chicago matic Tool Co 
International Harvester Co., 
Construction . Div 
Murphy Diesel C 
Net Mfg. Co —“DUA- 


White Diesel Engine Div.. The 
White Motor Co.—“WHITE 
SUPERIOR” 

Worthington Corp. 


ENGINES, DUAL-FUEL, 
AIR COOLED 
Wisconsin Motor Corp 


ENGINES, GASOLINE 
Allis-Chalmers Mfg. Co., En- 


gine-Material Handling Div. 
Allis-Chalmers Mig. Co., Con- 
struction Machinery Div 
Allis-Chalmers Mfg. Co., Indus- 
trial Equipment Div. 
Cities Service Oil Co. 
Continental Motors Corp. 
Ford Div. of Ford Motor Co 
Hercules Motor Corp. 
International Harvester Co., 
Construction Equipment Div. 


hite Motor Co. 
Waukesha Motor Co. 


ENGINES, GASOLINE, 
AIR COOLED 
Hercules Motor Corp. 
Wisconsin Motor Corp. 


AUTOMOTIVE 

Allis-Chaimers Mfg. Co., En 

gine-Material Handling Div 
Allis-Chaimers Mfg. Co., Indus 

trial Equipment Div 
Continental Motors Corp 
Ford Div. of Ford Motor Co 
Hercules Motor Corp 
International Harvester Co., 

Construction Equipment Drv 
Mack Trucks, Inc 
Waukesha Motor Co 


ENGINES, NATURAL GAS 


Allis-Chalmers Mfg Co. En- 
gine-Material Handling Div 


ENGINES, UNATTENDED, 
SAFETY PANELS 
Stewart Warner Corp., Alemite 

Div. 


ENGINES, OIL 
Allis-Chalmers Mfg Co. En 
gine-Material Handling Div 
Cities Service Oil Co 
Continental Motors Corp 
Hercules Motor Corp 
Nordberg Mfg. Co 
White Diesel Engine Div., The 
White Motor Co—“WHITE 
SUPERIOR” 
Worthington Corp. 


ETCHERS, ELECTRIC 
Martindale Electric Co. 


EXCAVATORS, MINING 
Harnischfeger Corp. 


EXHAUST OR FUME STACKS 
Neff and Fry Co. 


EXHAUST GAS CONDITIONERS 
National Mine Service Co 


EXMAUSTERS 

American Blower, Div. of 

American- anes 
Buffalo Forge C 
Kennedy-Van — Mfg. & 

Eng. Corp 
McN Mfg. Corp. 
Morse Bros. Machinery Co. 
Robinson Ventilating Co. 
Roots-Connersville Blower Div , 

Dresser Industries, Inc. 


EXPLORATION EQUIPMENT 
Mobile Drilling Inc. 


EXPLORATION SERVICE, 
GEOPHYSICAL GROUTING 
Mobile Drilling Inc. 


EXPLOSIVES — See also 
Coal Breckers; Blasting 
Agents; Explosives, Liquid 
Oxygen Type 


EXPLOSIVES, COAL 

American Cyanamid Co. Ex- 
plosives and Mining Chemi- 
cals Dept.—“AMERICAN,” 
“BLACK DIAMOND” 

Atlas Powder Co. —“COALITE.” 
“GELCOALITE” 

Austin Powder Co. 

E. 1. du Pont de Nemours & 


Mid-July. 1958 * COAL AGE 








COMPARE 


¢ capabilities 
of your 


present haulers 


° advantages 
of L-W 
Rear-Dumps 


LETOURNEAU-WESTINGHOUSE COMPANY, 


A Subsidiary of 


Hovis through soft, slippery creas 


L-W Reor-Dumps hou! sofely through creas 
where other units bog down. Here's why: (!) 
Exclusive power-transfer differential, ovtomot- 
ically tronsfers power from a slipping drive 
wheel to wheel on better footing. (2) 90° king 
pin electric steer independent of drive train 

- helps you “duck wolk” owt of trouble 
Operator just turns prime-mover left, right, 
left, etc., to swing drive wheels cheod wntil 
they “wolk” ovt ond reoch solid footing (3) 
Recr-Dump con be “humped” forword, when 
bow! is empty, to get out of soft creas. Bow! 
is roised with front brokes locked ond recor 
brokes released, shortening wheelbase . 
bow! is lowered with reor brokes held and 
front relecsed. Thus, without use of drive 
wheels, Reor-Dump “humps” forword 


then 


No-drag “skid bottom” construction 


There cre no springs, hangers, tie-rods civi 
tering up the bottom of your |-W Reor-Dump 
Simple “skid bottom™ construction eliminotes 
drag over dirt and rocks. Bow! is hitched to 
prime-mover through co horizontal yoke extend- 
ing bock from kingpin, ond pivoted to body 
itself . just cbove ond cheod of reor wheels. 
There is no frome or sub-frame to get out of 
clignment. Front-wheel drive and kingpin 
steer elimincte long drive shoft, hinged steer- 
ing connections. 


Big terget for fast, easy loading 


L-W Rear-Dumps' big, wide, unobstructed top 
makes on easy target for your shovel operators. 
Low, wide reor entry of this hovler lets dipper 
swing in smoothly, quickly ...in one continu 
ovs orc rother thon the up-over-in, up-over- 
out motions needed with high-top trucks. 


Big, single tires absorb shock, 
eliminate trouble of duals 


4 giant, low-pressure tires dissipate vibrations 
ond stress of high-speed hovls . . . absorb 
shock of heavy loads dropped into bowl. They 
flex ond roll easily over rocks thot might 
bruise or break smaller duals. There is no 
divided face where wedged-in rock fragments 
con weor ond teor. 


Write or phone your local L-W Distributor for 
more information on these big-production, low- 
cost Rear-Dumps. They ore available in 11, 22, 


and 35-ton sizes. 
®-1871.mQ-1 


Westinghouse Air 


Over-the-edge-dump 


Operstor of LeTourneau-Westinghouse Rear- 
Dump con dump oaccurotely ond safely over 
edge of hopper or spoil pile becouse of mo- 
chine’s front-wheel drive, independent brok- 
ing, and electric-controlled bowl. To dump, 
operator backs close to edge, sets brakes on 
rear wheels, leaving front wheels unbroked. 
He then flicks switch to instantly octivote elec- 
tric bowl-hoist motor. As bow! rises, it pulls 
prime-mover bock, shortening wheelbase. Bow! 
swings deep behind recor wheels, stops roll- 
bock of motericl...costs it ovt and awoy 
Drive wheels of prime-mover always stay on 
firm footing, for fost getawoy in case bonk 
begins to cove in 


PEORIA, 


Brake Company 


Where quality is a habit 





Can ONE tractor keep up with your 


es Ae. oon SS er Oe —téité« 


ILLINOIS 





Co., Inc., Explosives Div.— 
“GE LOBEL,” “DUOBEL,” 
“MONOBEL,” “LUMP- 


—“RED 


Olin- Mathieson Chemical Corp., 
Explosives Div. 


EXPLOSIVES, LIQUID-OXYGEN 
TYPE 


Airmite-Midwest, Inc. 


Olin Mathieson Chemical Corp., 
Explosives Div. 


EXPLOSIVES PACKAGING, 
PLASTIC 


Visking Co., Plastics Div. — 
“VIS QUEEN” 


EXPLOSIVES, ROCK 
American Cyanamid Co., Explo- 
sives and Mining Chemicals 


ives Div. — 
“EXTRA,” 


National Powder Co. 
Olin-Mathieson Chemical Corp., 
Explosives Div. 


EXTRACTORS, PIPE, SCREW 
BOLT 
The Ridge Tool Co.—“LON 
GRIP” 


EYEBOLTS 


Bethlehem Steel Co. 

Crosby _—— > 7. C gr—gees 
Hoist & 
“CROSBY,” “ TAUGHLIN™ 

quesne Mine Supply Co. 


EDIPT” 
Republic Steel—“REPUBLIC” 
EYE SHIELDS 


ical Co., Safety 


General Scientific Equipment 
Co.—"“GS” 

Martindale Electric Co. 

Mine Saf Appliances Co. 

Pulmosan Safety Equip. Co 

United States Safet ice Co 
—“SAFI-I-SHIELD,” 
“SAFI-I-FLEX,” “AIR- 
FLOW” 


FABRICATORS, MACHINES, 
COMPONENTS 


Connellsville Mfg. & Mine Sup- 
ply Co 

= Daniels Co., Contractors, 
ine. 


Falk Corp. 

Flood City Brass & Electric Co. 
Galigher Co. 

Robert Holmes & Bros., Inc. 
Irwin Foundry & Mine Car Co 


l eman Co. 
= Belt Co., Dept. CAMGL- 


Meckum Engr. Co 

Ore Reclamation Co 

W. J. Savage Co. 
Simplicity Engineering Co 
Vulcan Iron Works 


FABRICATORS, STEEL & 
STRUCTURES 


Arrowhead Constructors and Fn 
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Blewtet. Dakine lncarncrated 


gineers, Inc 

Bethlehem Steel Co. 
Biaw-Knox Co. 
Connellsville Mfg. & Mine Sup- 

ply Co. 
— a Co., Contractors, 
Enterprise Wheel and Car Corp. 
Fairmont Co. 
Robert Holmes & Bros., Inc. 
Industrial Engrg. & Construc- 


L. O. Koven & Bro., Inc. 
Link-Belt Co., Dept. CAMGL- 


Marietta Mfg. Co. 

Meckum Engr. Co. 

Ore Reclamation Co. 

Phoenix Iron & Steel Co., Struc- 


struction 
Wiley Mfg. Co. 


FACE SHIELDS 
American al Co., Safety 
Products 


Chicago Eye "Shield Co. 

Fisher Scientific Co. 

General Scientific Equipment 
Co.—"“GS” 


Martindale Electric Co. 


Mine Safety es Co. — 
“FACEGA “SUPER- 
GARD,” “ ARD” 


Ore Reclamation Co. : 

Pulmosan Safety Equipment Co 

United States Safety Service Co 
ALO” 


. 


FAN SIGNALS 
Nachod & U. S. Signal Co. 


FAN SIGNALS, REMOTE 
SYSTEMS 
Femco, Inc. 


FANS, CENTRIFUGAL 
American Air Filter Co., Inc. 


FANS, EXHAUST 
The Dana Fan & Blower Corp 
Diehl Manufacturing Co. 


FANS, VENTILATING 
American Blower, Div. of Amer 
ican-Standard 
Buffalo Forge Co 
kK : 


Chelsea Fan and Blower Co., 
Inc. 
¢ ‘larage Fan Co. 
Coppus Engineerin Corp 
“VANO,” “VENTAIR’ 
The Dana Fan & Blower Corp 
Diehl Manufacturing Co 
—— — Corp. — 


Fly Ash _, ae Corp 

M. Glosser & Sons Inc 

Guyan Machy Co.—"“VENTA 
MINE” 

F. R. Hannon & Sons — 
“HANCO” 

ilg —- Ventilating Co 

LG’ 


9 = Co. — “AERO- 


ae Min Co.—“AXIVANE” 

Robbins & Myers, Inc. — 
“PROPELLAIR”™ 

Robinson Ventilating Co 

Westinghouse Electric Serr 

Westinghouse Electric 
F. Sturtevant Div. TM SENT. 
VANE.” “AXIFLO,” “TUR- 
BOVANE” 

L. J. Wing Mfg. Co. Div. of 
Aero Supply Site Co. Inc 
“WING-FOIL” 


FASTENERS, STANDARD 
AND SPECIAL 
Bethlehem Steel Co 


Srrauh Mie Co Inc. 


“CONCENCO 


Cc uction v 

—“LIMA AUSTIN-WEST- 
ERN” 

Barber-Greene Co. 


Continental Gin Co., 
Diamond Iron Works, Div. 
Goodman Mfg. Co. _ 


Fairmont | Co. 
Gruendler Crusher Pulverizer 
Cc 


0. 
Heimick Foundry-Machine Co 
Hewitt-Robins 

Robert nee & Bros., Inc. 


lowa 


Mf 
pag? zig, Co 


pe Mig. Co. 
Kennedy-Van Saun Mfg. & 
Eng. Corp. 
Kremser & Sons, Inc., Frank A 
— Co., Dept. CAMGL- 


Works 


r Corp. 
Meckum Engr. . 
Morse Bros. Machinery Co 
Pioneer Engineering, Div. of 
Poor & Co 
Roberts & Schaefer Co., Sub. 
Starrett Co., Inc. 
W. J. Savage Co. 
Smith Engimecring Works 
Stephens-Adamson Mfg. Co 
“AMSCO” 
Straub Mfg. Co., Inc 
Traylor Engineering & Mfz 
oO 
{ niversal L aes Corp 
“WOB 
Webster Mfg, Inc 
Williams Patent Crusher & Pulv 
Co. 


Li ann Engineerin 
McN ! 


FEEDER-RETARDERS, MINE CAR 
es Co., Dept. CAMGL- 


The Nolan Co. 


FEEDERS, BELT 
ABCs® Scale Div.. McDowell 
Co., Inc. 
B-I-F_ Industries, Inc.—*“HI 
WEIGH.” 


Barber-Greene Co 

Bonded Scale & Machine Co 
Chain Belt Co.—“REX” 

J. D. Christian Engineers 
Continental Gin Co., Ind. Div 


Mac’ 
Gruendler Crusher & Pulverizer 
Co. 
Hardinge Co., Inc 
Hewitt-Robins 


Incorporated 

Robert Holmes & Bros., Inc 
Industrial Physics & Electronics 

o. 
lowa 
Jefirey Mig “Co 
pln 5 Mfg. Co. 
——— Saun Mfg. & 


Cor 
ink ett Ce Co., Dept. CAMGL- 


5 ae Engineering Works 
E. F. Marsh Engrg. Co.— 
“MARCO” 

Meckum Engr. Co 

Morse Bros. Machinery Co 

Ore Reclamation Co. 

Roberts & ‘er Co., Sub. 
Starrett Co., Inc. 


Hewitt-Robins Incorporated 


Stephens-Adamson Mfg. Co. 

Transall, Inc. 

U niversal ane. pontiany Co 
—*“RELIAN 

Webster Min a 

Williams Patent Crusher & 
Pulv. Co. 


FEEDERS, CHAIN 
= wo Co., Dept. CAMGL- 


Ross Screen & Feeder Co.— 
“ROSS” 


FEEDERS, CHLORIDE, Lime, 
REAGENT, SALT, ETC. 
B-I-F Industries, Inc.— “HI- 


“PROPORTIONEER” 
Denver Co.—“DEN- 
VER” 


Fischer & Porter Co. 
em Co GEARY” 
r ! . Co. 

Cink Bet &., Dept. CAMGL- 
Manzel Div., 
tries, Inc. 

Morse Bros. Machinery Co 

The Permutit Co. a div. of 
Pfaudler Permutit Inc. 

W. J. Savage Co.—“SAVAGE 
GAUNTI” 

Schaffer Poidometer Co 

Syntron Co. 


FEEDERS, 
CONTINUOUS- WEIGHING 
B-I-F Industries, Inc.—“HI 
WEIGH 
Hardinge Co. Inc.—“CON 
STANT WEIGHT” 
Industrial Physics & Electronics 


Houdaille Indus- 


Co. 
Jeflrey Mfg. Co 
L t. Dept. CAMGL- 
Merrick Scale Mfg. Co.— 
“FEEDOWEIGHT™ 
Schaffer Poidometer Co 
Syntron Co 


FEEDERS, GRIZZLY 
Jeffrey Mfg. Co 
Link-Belt Co., Dept. CAMGL- 


Nordberg Mfg. Co 


FEEDERS, MANGANESE 
few ay! Gin Co., Ind. Div 
ink-Belt Co.. Dept. CAMGL- 


FEEDERS, MINE-CAR 
Connellsville Mfg. & Mine 
Supply Co 
Fairmont Machinery Co. 
= Belt Co.. Dept. CAMGL.- 


The Nolan Co. 

Roberts & Schaefer Co. Sub. 
Co., Inc. 

Sanford Day Iron Works, Inc 

Schroeder Brothers Corp 

Stephens-Adamson Mfg. Co 


FEEDERS, OSCILLATING 
- Belt Co., Dept. CAMGL- 


FEEDERS, PLATE 
Diamond Iron Works, Div 
an Mfg Co. 


FEEDERS, RECIPROCATING 
American Conveyor Co 
Baldwin-Lima-Hamilton Corp., 

Cc onstruction uipment Div 

-- a AUSTIN-WEST- 


ae Co. 

Bonded Scale & Machine Co.— 
“BONDED” 

Chain Belt Co—“REX” 

Diamond Iron Works, Div 
Goodman Mfg. Co. 

Fairmont Mac y Co. 

Gruendler Crusher & Pulverizer 


oO 
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can Chain & Cable Co. Inc. 














OF- Tame OR. Fam ig- lei (e] mm ¢-1-) up with your 


-—Ter-tit-la-le Mm ast-lial(-lat-lslet-me-t-t-jl[°laleal-lalt- mtg 





Cleans-up 
after blasting 









Handles shallow 
stripping 










5 = meet stepped-up production 
demands, it will pay you to consider a 
mobile, rubber-tired tractor — one that 
can efficiently and economically han- 
dle your increased clean-up work over 
larger pit areas. You can save time 
and money with a mobile tractor-on- 
rubber that can speed directly to each 
new assignment, on or off haul roads 


LeTourneau-Westinghouse Tourna- 
tractor® — with its wide, low-pressure 
tires that let you travel anywhere over 
haul roads, rocky pit floors, RR tracks, 
ties, switches, and air-drill hose lines 
— has these capabilities 


Work-and-run mobility 


Since this 17 mph tractor can travel 
2 to 3 times faster than a crawler, it 
gives you a major speed advantage 
when traveling between clean-up as- 
signments around scattered shovels. 
Tournatractor’s speed also increases its 
versatility, so that it can be used as a 
multi-purpose tool, to economically 
handle many types of assignments 


You can use Tournatractor to clean 
around 2 or more shovels to main- 
tain stockpiles, level waste dumps, 
clean debris off RR tracks to clean 
benches, handle shallow stripping, 


LETOURNEAU-WESTINGHOUSE COMPANY, 


A Subsidiary of Westinghouse. Air Brake Company 


“A.C. OIL” ' 
FILTERS. HORIZONTAL 


Switches cars 


switch cars to pull air-compressors, 
supply and service wagons on sleds. 
With this rubber-tired tractor, there 
are no delays for crawling travel, or 
for load-and-haul to new location. You 
can even use it for maintenance and 
clean-up in one or more adjoining pits. 


Many owners report the costs of main- 
taining Tournatractors to be only one- 
fourth to one-half the cost of crawler 
maintenance. Main reason is that you 
have only 4 wheels and tires to main- 
tain and replace — instead of the more 
than 500 moving, wearing track parts 
on a crawler. Tires flex over rocky 
floors — do not concentrate loads that 
break track links. Also, this rubber- 
tired tractor has less lube points, to 
cut daily lubrication time to less than 
one-half that required for a crawler- 
tractor 


Ask for a demonstration 
on your job 

When analyzing your equipment needs 
look into Tournatractor’s exceptional 
work-and-run ability for clean-up work 
in your pits. Let us give you more in- 
formation, or ask for a demonstration 
in your pit, and see what this rubber- 
tired tractor can do! 


Where quality is a habit 


Frirv. seco 







haul roads 


Cleans dirt-wash 
on bench 











Cleans-up stockpile 
and plant yard 






ws " 





Tournetractor with Angiedozer® biode uses its 
17 mph speed ond rubber-tired mobility to 
handle wide voriety of assignments at o lorge 
open-pit copper mine in Arizonc 















Fast clean-up of big chunk rock cround shovel 
is hondled by Tournctroctor for the Ruberoid 
Co., neor Lowell, Vermont. Troctor dozes at 
about 8.3 mph, ond reverses at 7.2 mph 


= oo -~ a aes 
Equipped with type “E railroad coupler, ver- 
sotile Towrnctractor here serves as a Switch- 
Tractor* ... spots roil cars when not working 
on dozing chores for southern uranium mine. 
SwitchTractor con move 5 loaded or 18 empty 
cors up a 1% grade. *Trodemork CT-1727-m-1 


PEORIA, ILLINOIS 





Hewltt-Robins Incorporated 
lowa Mf Co 
Jeffrey Mig Co 
Kanawha Mfg. Co 
Kremser & Sons, Inc., Frank A 
Link-Belt Co., Dept. CAMGL- 
Lippmann Engineering Works 
McLanahan & Stone C 
McNally-Pittsburg Mig. Corp. 
E. F. Marsh Engrg. Co 
MARCO” 
Reclamation Co 
Engineering, 
& Co 
& Associates 
& Schaefer Co., 


Ce. 


Ore 


Pioneer Div. of 


Sub. 
Inc. 


Roberts 
Thompson-Starrett 
W. J. Savage Co 
Smith Engineering Works 
Stephens-Adamson Mfg. Co 


Straub Mfg. Co., Inc 
Transall, Inc 
Universal Road Machinery Co 


-“RELIANCE 
Webster Mfg.. Inc 
Wilmot E. Co. 


FEEDERS, ROTARY PLOW 
Link-Belt Co., Dept. CAMGL- 
58 


FEEDERS, ROTARY TABLE 
Link-Belt Co., Dept. CAMGL- 
58 


FEEDERS, VIBRATING 
Barber-Greene Co 
Cleveland Vibrator Co 
Eriez Mfg. Co 
Gruendler Crusher & Pulverizer 
Co 


Hewitt-Robins Incorporated 
Jeffrey —- Co 
Kanawha Mfg. Co 


Link-Belt Co. Dept. CAMGL- 


National Air Vibrator Co 
Simplicity Engineering Co.— 
“OS-A-VEYOR” 
Stephens-Adamson Mfg. Co 
Syntron Co 
FEEDERS, WEIGHING 
ABCs® Scale Div., 
Co., Inc 
FENCE, FIELD 
American Steel 
U. S. Steel Corp.— 
“AMERICAN” 
FENCING, CHAIN, LINK 
Page Steel & Wire Div., Ameri 


Serving the Coal Industry Since 1923 — 

WARNER LABORATORIES 
ANALYSIS | 

SAMPLING + WASHABILITY TESTS 


“ON THE SPOT” 
COAL SAMPLING 


IN PENNSYLVANIA 


OHIO 
WEST VIRGINIA 


Adequate Samples 
Insure Correct Analyses 


These Representative 
for Washability 


Atlantic Crushed Coke Company 


Companies 
Have Used Our Facilities 
Tests. 


Kiski Coal Company 





Augenbaugh (Coal Company Leechburg Mining Company Pine Twp. Company 
Barnes & Tucker Company C. A Hughes & Company Powell Coal Company 

Bird a ae Imperial Coal Corporation Reitz Coal Company 

= A. ang Johnstown Coal & Coke Company ich Hill Coal Mining Company 
Cambria Fuel Company Marco Coal Company a ———_ Compony 
Cornell Coke Company Marshall Mining Company Somes ont 2 re P 

Crichton Coal & Coke Company Merrisdale Coal Mining Company cama “On (3 use Campant 


Denise Coal Company 

Ebensburg Coal Company 

Ella Coal Company 

Elliot Coal Mining Company 
Felterolf Coal Company 
Greensburg Connellsville Company 
W. 0. Gulbranson 


© WE WILL 


Worth American Coal Corp. 

Northwestern Mining & 
Exchange Co. 

Peale, Peacock & Kerr, Inc. 

Pennsylvania Coal & Coke 
Corporation 


be glad to furnish estimates on tests to fit your 
coal on screen sizes from 5 inches to 200 mesh. 


WARNER LABORATORIES 


Member American Council of Commercial Laboratories, Inc. 


PHONE—CRESSON 2302 


CRESSON, PA. 
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—“VIBRA-FLOW”" 


McDowell 


& Wire Div., 


can Chain & Cable Co. Inc. 


FENCING, METAL 
Bethlehem Steel Co 
Colorado Fuel & Iron Corp 

“REALOCK,” “CFA&I" 


FILES, RASPS 
Disston Div., H. K. Porter Co., 


ne 
Martindale Electric Co 
Simonds & Steel Co 
“RED TANG” 
Snap-on Tools Corp 


FUTER, CLOTH, BAG 
Albany Felt Co 


FULTER, CLOTH, MEDIA 
C. R. Daniels Co 
Eimco Corp 
Filter Fabrics, Inc 
Fisher Scientific Co 
Johns-Manville—“CELITE” 
Koppers Co., Inc.. Metal Prod- 
ucts Div 
Mine Safety Appliances Co. 
National Filter Media Corp 
Newark Wire Cloth Co 
METALLIC” 
Peterson Filters & Enginecring 
¢ o 


Riegel Textile Corp.— 
RIEGEL” 
FILTER CLOTH, METALLIC 
W. S. Tyler Co 


FULTER CLOTH, WOVEN-WIRE 
Cleveland Wire Cloth & Mfg 
FILTER MEDIA, AIR 


Fabrics, Inc. 


FILTERS, AIR 


Filter 


American Air Filter Co. Inc. 
4 W. Cash Valve Mfg. Corp 
Coppus Engineering Corp. 

The Ducon Co., Inc 


Goodyear Tire & Rubber Co.— 
PLIOTRON 

Lincoln Enere. Co. Div. of 
McNell Mach. & Engre Co. 
—“FULFLO” 

Mine Safety Appliances Co. 

New Jersey Meter C< DRI 
AIR” 


Precioitation (¢ 


Wheelabrator 


FULTERS, CENTRIFUGAL, 
SOLIDS-LIQUID 
Colorado tron Works Co. A 
Sub. of Mine Smelter & Sup 

ply Co 
FULTERS, DISC, DRUM, 
VACUUM 
Bird Machine Co 
YOUNG 
Denver Equipment Co.—“DEN- 
VER” 


Corp 


BIRD 


Dorr-Oliver, Inc 
Eimco Corp 


Koppers ¢ Inc.. Metal Prod 
ucts Div AERO TURN 

Morse Bros. Machinery Co 

Peterson Filters & Enginecring 
Co TPA DISC TFR 
DRUM” 


FILTERS, ELECTRIC INSULATING 

General Electric Co., Chemical 
& Metallurgical Div., Insulat 
ine Materials Section—“PER 
MAFIL” 

FILTERS, FUEL, HYDRAULIC & 

LUBE OLS, PORTABLE & LINE 

Schroeder Brothers Corp 


FILTERS, FUEL, HYDRAULIC & 


LUBE OS 
A W. Cash Valve Mfg Ci 
Compton, Inc. 
Dorr-Oliver, Inc 
The Duriron Cx Inc 
United States Rubber Co.— 
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“A.C. OIL” ' 


FILTERS, HORIZONTAL 

Bird Machine Co.—"“BIRD 
PRAYON”™ 

Dorr-Oliver, Inc 
The Duriron Co., Inc 
Eimco Corp 

FILTERS, MAGNETIC 
Magnetic Engrg. & Mfg. Co 


FILTERS, OFL 
Infileo Inc.—“IMPINGO” 


FILTERS, PRESSURE 
S. P. Kinney Engineers, Inc 


FILTERS, WATER 
Bird Machine Co 
A. W. Cash Valve Mfg Cor; 
Dorr-Oliver, Inc 
The Duriron Co., Inc 
The Permutit Co., a div. of 
Pfaudler Permutit Inc 


FIRE ALARMS 
Walter Kidde & Co., Inc 
“KIDDE ATMO” 
United States Rubber Co. 


FIRE TRUCKS, APPARATUS 
American LaFrance Corp 
AMERICAN LA 
FRANCE” 
Ansul Chemical Co 
“ANSUL” 


The Four Wheel Drive Auto Co | 
Industrial Sales Dept.. John 

Bean Div.. Food Machinery & 

Chemical Corp 
Mine Safety Appliances Co. 


FIRE BRICK 
Johns- Manville — "J M,” 


“SIL-O-CEL 
Mexico Refractories Co JAY 
BEE.” “RAJAH,.” “AZTEX,” 
“BIG SAVAGE.” “MO 
REX,” “NILES NO. 1.” e 


“NILES H&B.” “ALUMEX 
Ss. 6. 70 & BO M.20. M 
23, M-26, M-28." “BIG 4 
“THOR.” “VIKING,” 








“DINAS,” “VAN DYKE" You keep coal quality high when you 
FIRE CARS, TRUCKS, ee 
UNDERGROUND give it a Hendrick Wedge Slot screen- 
_— —Z- a ing! Hendrick Wedge Slot has the 
FIRE-EXTINGUISHER FLUIDS kind of small openings that assure 
pauuee Sepeten < fine screening yet affords far greater 
United States Rubber Co. draining and screening capacity. Pro- 
FIRE EXTINGUISHER | file be Olt . 
“ aes | ile rs are “precision shaped” to 
American LaFrance Corp intai ; 
merican LaFrance | maintain uniform width of slot open- 


FRANCE” 


FIRE EXTINGUISHERS 
cium. Saunier Coenen as wear progresses. For details on the 


| ings the entire length of the screen 
“AMERICAN LA Hendrick Wedge Slot Screen best 
| 





FRANCE” 
Fyr-Fyter Div ; : 
Gores “Mactx, Co——“KIDDE” suited to afford long life under your 
Walter Kidde & Co.. Inc. — ify . bac : 
FYRE-FREEZ.” “KIDDE specific operating conditions, write 
National Mine Service Co | ; 
Pulmosan Safety Equip. Co Hendrick today. 
Swan-Finch Oil Petrochemicals | 
“AEROSOL” 
United States Rubber Co. 
FIRE EXTINGUISHERS, 
DRY CHEMICAL & WATER 
Ansul Chemical Co.—“ANSUL” 
FIRE FIGHTING EQUIMENT, . 
HIGH PRESSURE FOG ta) d k 
Industrial Sales Dept., John GNnaGrickK manuracturinc company 
Bean Div., Food Machinery 
& Chemical Corp. 41 DUNDAFF STREET, CARBONDALE, PA. 
FIRE NOZZLES Perforated Metal . Perforated Metal Screens ° Wedge-Slot Screens ¢ 
Bete Fog Nozzle, Inc Hendrick Wedge Wire Screens © Architectural Grilles © Mitco Open Steel 
FIRE-PROTECTION SYSTEMS Flooring @ Shur-Site Treads ©@ Armorgrids @ Hydro Dehazers 
American LaFrance Corp.— @ Petrochemical Column Internals 
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“AL FITE CO” 
ITE AIRFOAM” 
Cardox Corp. 
Fyr-Fyter Div 
Grinnell Co 
Walter Kidde & Co., Inc. 
— CARBON DIOX 
) 


FIRE PROTECTION SYSTEMS, 
DRY CHEMICAL 
Ansul Chemical Co. — 
“ANSUL” 
FIRST-AID EQUIPMENT 
E. D. Bullard Co 
Fisher Scientific Co 
General Scientific Equipment 
Co.—"GS”" 


“FOAM 


Mine Safety A es Co.— 
“ALL-WEATHER” 
National Mine Service Co 


Pulmosan Safety Equip. Co 


FITTINGS, ALUMINUM 
CABLE FEEDER 


The Elreco Corp 


FITTINGS, CHAIN 
Crosby-Laughlin Div., American 
Hoist & Derrick Co.— 
“CROSBY-LAUGHLIN” 


FITTINGS, GREASE 
Guy - Machy. Co 
LEMITE’ 
~_ Lubricating Co 
Ore Reclamation Co 
Stewart-Warner Corp., Alemite 
Div 


FITTINGS, TUBE 


Weatherhead Co., Fort Wayne 
div 
FITTINGS, WIRE ROPE 
Crosby-Laughlin Div., American 


Hoist & trick Co.— 
“CROSBY-LAUGHLIN” 
FLAME CUTTING MACHINES 
Air Reduction Sales Co., A Div 
of Air Reduction Co. Inc 
FLAME SAFETY LAMPS 
Mine Safety Appliances Co.— 
“WOLF” 
National Mine Service Co 
FLANGE BLOCKS 
Browning Mfg. Co 


FLANGED MOUNTINGS, 
ANTI-FRICTION BEARING 
Link-Belt Co., Dept. 
CAMGL.-58 
SKF Industries, Inc 


FLASHLIGHTS, SAFETY & 
INDUSTRIAL 


E. D. Bullard Co 
General Scientific Equipment 


Co.—"GS 
Mine Safety Appliances Co. 


FLEXIBLE SHAFT MACHINES, 
GRINDING 
Electric Co 
FLIGHTS, CONVEYOR LINE 
L.ink-Belt Co., Dept. 


CAMGL-58 
Remaly Mfg. Co., Inc 


Martindale 


FLOAT & SINK TEST 
SOLUTIONS 
American Minechem Co 
CERTIGRAV”™ 
FLOAT & SINK TESTERS 


Commercial Testing & Engineer- 
ing Co 

The Daniels Co., Contractors, 
i 


ne. 
Robert Holmes & Bros., Inc 
Reich Bros. Mfz. Co., Inc 
DELATESTER” 
FLOCCULATING AGENTS 


American Cyanamid Co., Explo 
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sives and Mining Chemicals 
Dept.—“AEROFLOC®” 
American Minechem Co.— 
an Cn. 
ver Equipment 
B. F. Goodrich Chemical Co 
“GOOD-RITE K-720" 
Hercules Powder Co. 
Hodag Chemical Corp 


FLOODLIGHTS 
Crouse-Hinds Co 
General Electric Co., Lamp Div 
—“GENERAL ELECTRIC” 
Homelite, Div. Textron Inc 
‘“HOMELITE” 
National Mine Service Co 
Phoenix Metal Products, Metal 
Spinning Div.— 
“STURDILITE” 
Westinghouse Electric Corp 


FLOODLIGHTS, PORTABLE 
Mine Safety Appliances Co. 
FLOOR PLATE 


United States Steel Corp.— 
“USS MULTIGRIP” 


FLOOR RESURFACES 
Stonhard Co. Inc.— 
“STONPACH,” “STONCAP 
STONHARD 
RESURFACER” 


FLOORING, OPEN STEEL 
Blaw-Knox Co 


FLOORING, WOOD BLOCK 
Republic Creosoting Co 


FLOTATION CONDITIONERS 


American Minechem Co 
The Co., Contractors, 


Inc. 

Denver ua Co— 
“DENVER” 

Morse Bros. Machinery Co 


Western Mac Co. 
“WEMCO FAG RGREN” 


FLOTATION FROTHERS 


American Cyanamid Co., Ex- 
plosives and Mining Chemicals 
Dept.—“AERO®,” 

American Minechem Co 

Denver Equipment Co. 


FLOTATION LAS — 
Denver E Co.— 

“DENVER SU B-A” 
Galigher Co.—“AGITAIR” 
Morse Bros Machinery Co 
Western Machinery ( 

“WEMCO F AGERGRE N” 


FLOTATION MACHINES 


American Well Works 
The Daniels Co., Contractors, 


Denver E Co.— 
“DENVER SUB-A” 

Galigher Co.—“AGITAIR” 

Morse Bros. Machinery Co 
“JETAIR” 

Ore Reclamation Co 

Roberts & Schaefer Co., Sub. 
Thompson-Starrett Co., Inc. 

The Stearns-Roger =_ Co 

Western Mac’ 
“WEMCO FAG RGREN” 

Wilmot E. Co. 


FLOTATION PLANTS, 
PORTABLE 
~ Daniels Co., Contractors, 
ne. 
Denver Eauipment Co.— 
“DENVER SUB-A”™ 
FLOTATION REAGENTS 


American Cyanamid Co. Ex- 
plosives and Mining Chemicals 
Dept. —“AEROFROTH®”™ 

American Minechem Co 
“CHEMFROTH"” 


Hodag Chemical Corp 





FLOTATION TESTING 
LABORATORIES 
Commercial Testing & Engineer 

ing Co 


Denver — Co.— 
“DENVER 
Galigher Co 
FLOW METERS 
B-I-F Industries, Inc 
FLUIDS, HYDRAULIC — 
See Hydraulic Fivids 
FLUID POWER PUMP GENER- 
ATORS, VALVE CONTROLS, 


The Commercial Shearing & 
Stamping Co 


FLUX, WELDING, SALVAGE 


EQUIPMENT 
Robert Hoimes & Bros., Inc 


FOOTMATS 
Onox, Inc 


FORGINGS 
American Chain Div.. American 
Chain & Cable Co., Inc 
FORGINGS, DROP 
I adish Co 
FORGINGS, UPSET 
New Departure Div., 
Motors Corp 
FREEZEPROOFING CHEMICALS 


American Minechem Co 
Process Co.—“FUL PRO 


Genera! 


Morton Salt Co.—“FORMULA 
pod 


Wyandotte Chemicals Corp 
Michigan Alkali Div 
FREEZEPROOFING OLS 

Standard Oil Co. (Ind) 


FUEL O11 
Gulf Oil Corp 


FUELS 


Pennsylvania Refining Co 


FURNACE ENCLOSURES 
Bigelow-Liptak Corp 


FURNACE WALLS AND 
ARCHES 
Geo. P. Reintjes Co 


FURNACES, ARCH AND WALL 
CONSTRUCTION 
Bigelow-Liptak Corp 


FURNACES, HEAT DRYING 
Bigelow-Liotak Corp 
Colorado tron Works Co., A 
Sub. of Mine & Smelter Sup 
ply Co —*“SKINNER” 
Robert Holmes & Bros., Inc 
Roberts & Schaefer Co.. Sub. 
Thompson-Starrett Co., Inc. 


FURNACES, HEAT TREATING 
Hevi-Duty Electric Co 


FURNACES, HEATING 
K. Campbell Co.—“THER 
MIDAIRE”™ 
Dallas Engineers Inc., Coal-O- 
Matic Div “ANTHRA 
FLOW.” “COAL-O-MATIC” 


FURNACES, LABORATORY 
COMBUSTION 
Central Scientific Co 
Fisher Scientific Co 
Hevi-Duty Electric Co 


FURNACES, METAL-MELTING 
Kuhiman Electric Co 


FURNACES, PLANT-HEATING, 


DIRECT-FIRED WARM-AIR 
E. K. Campbell Co “THER- 





MIDAIRE 


FURNACES, WARM-AIR, 

HEAVY-DUTY 

E. K. Campbell Co. 
MIDAIRE” 


FUSE, DETONATING 
Atlas Powder Co 
Austin Powder Co. 
FE. I. du Pont de Nemours & 
Co., Inc., Explosives Div 
Ensign-Bickford Co 
“PRIMACORD” 
Hercules Powder Co. 
King Powder Co., Inc 
National Powder Co 
Olin-Mathieson Chemical Corp., 
Explosives Div 


FUSE, SAFETY, BLASTING 
Atlas Powder Co 
E. I. du Pont de Nemours & 
Co., Inc., Explosives Div. 
Ensign-Bickford Co 
Hercules Powder Co. 
King Powder Co., Inc 
National Powder Co 
Olin-Mathieson Chemical Corp., 
Explosives Div 


FUSE BOXES. 
EXPLOSIONPROOF 
Albert & J. M. Anderson Mfg 

Co 


“THER- 


FUSE HOLDERS, BLASTING 
National Powder Co 
Olin-Mathieson Chemical Corp., 

Explosives Div 


FUSE HOLDERS, ELECTRICAL 
Bussmann Mfg. Div.. McGraw- 

Edison Co - “BUSS” 
Circuit Protective Devices Dept., 

General Electric Co 
Mosebach Electric & Supply Co 


FUSE REDUCERS, ELCTRICAL 
Bussmann Mfg. Div.. McGraw 
Edison Co.—“BUSS” 
Holub Industries, Inc 
Ideal Industries, Inc 
Trico Fuse Mfg Co 


FUSES, ELECTRICAL 
Bussmann Mfg. Div.. McGraw 
Edison Co.—“BUSS,” 
FUSETRON”™ 
Economy Fuse & Mfg Co 
Flood City Brass & Electric Co. 
General Electric Co., Apparatus 
Sales Div 
Guyan Machy. Co.—“BUSS- 
MAN™ 


Mining Machine Parts Inc 
Mosebach Electric & Supply Co 
National Mime Service Co 
Standard Devices Co 

Trico Fuse Mfz. Co.—“TRICO” 
Westinghouse Electric Corp 


GAGES, LIQUID-LEVEL 
he Lunkenheimer Co.— 
LUNKENHEIMER” 


GAGES, TRACK 
The Aldon Co 
L. B. Foster Co 
Gibraltar Equipment & Mfg. Co 
The Leetonia Tool 
Nordberg Mfg. Co 


H. K. Porter Co., Connors Steel 
Div 

GAGES, PRESSURE, VACUUM 

The Bristol Co—“BRISTOLS” 

Fischer & Porter Co 

Foxboro Co 

Havs Corp 

Helicoid Gage Div.. American 


Chain & Cable Co., Inc 


GAGES, PRESSURE, VACUUM, 
FLOW 
Minneapolis-Honeywell Regula 

tor Co., Industrial Div 
GALVANOMETERS, BLASTING 


American Cyanamid Co., Explo- 
sives and Mining Chemicals 
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If You Use Blasting Caps 


| EXAMINE 
' THESE 
| FEATURES 


















DEPENDABLE FIRE—Specia! alloy is 
used as the bridge wire in the firing ele- 
ment of Hercules Electric Blasting 
Caps Wire is noncorrosive. 









(2) ENGINEERED SHELL—Bronze shell 
a Hercules cap goes through filteen 
separate operations while it is being 






expertly shaped 






ey TOUGH, HIGH DIELECTRIC INSULATION 
Leg wires of Hercules caps are coated 
with plastic insulation for outstanding 







tougnness, resistance to abrasion, su- 






perior dielectric qualities. 






SECURELY ANCHORED—A cast sulfur 


plug in the upper part of shell anchors 






entire firing mechanism in place. 






WATERTIGHT WATERPROOFING—A 


special Hercules waterproofing formu- 






ation minimizes the possibility of 






moisture or dampness penetration. 






wire extends into the priming charge 
and makes positive contact to give 
rapid ignition. 






© 
8 
© DOUBLE-PACKED WALLOP—Bridg: 
@ 






BLASTING CAPS 


Partners in Dependability with Hercules” Explosives 
HERCULES POWDER COMPANY 


Explosives Department: 900 Market Street, Wilmington 99, Delaware 





Birmingham, Chicago, Duluth, Hazleton, Joplin, Los Angeles, 
New York, Pittsburgh, Salt Lake City, San Francisco 
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It's so simple— 
when you need 




















Gathering Type PLUNGER PUMP — 
dependable, light, compact. Has 
many uses. Pipe connections are 
brought into proper position by re- 
versing suction and discharge 
chambers. 42” long, 17” wide, 22” 
high, weight (less motor) 260 
pounds. 











High Pressure SPRAY or FIRE PUMP— 
round stainless steel rollers prevent 
clogging and jamming by coal and 
dirt particles. Uses less power— 
friction is reduced. Produced in 
various capacities—10 GPM at 100- 
125 PSI for spray- 
ing. 50 GPM at 
50 PSI for fire 
needs. 
























CENTRIFUGAL PUMPS highly rated 
for complete reliability and service. 
All sizes to 8” discharge and 1500 
GPM. In acid-resisting bronze or 
stainless steel. 


PUMP REPLACEMENT PARTS for prac- 
tically all types and makes of cen- 
trifugal and plunger pumps. 


FLOOD CITY 


JOHNSTOWN PA 


Sales Agent: Kanowheo Rail & Mochinery Co, 
Charleston, W. Va. 
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Dept. 
Hercules Powder Co. 


GAS ANALYSIS EQUIPMENT 


Taller & Cooper, a Sub. of 
American Electronics, Inc. 


Mine Safety A es Co. — 
“WS METHANE, “< 


National Mine Service Co 


GAS MASKS 
E. D. Bullard Co 


Mine Safety —" co. — 
“ALL-SERVICE” 


Pulmosan Safety Equip. Co 


GASKETS & MATERIALS 
Anchor Packing Co. 
The Garlock Packing Co 
Goodall Rubber Co 
B. F. Goodrich Industrial Prod- 


ucts Co 
Goodyear Tire & Rubber Co 
Hewitt-Robins 


Johns-Manville—“GOETZE 
SPIROTALLIC” 

Raybestos Manhattan, Inc., 
—— Rubber Div.— 


United States Rubber Co. 
GASKETS, RUBBER 
Hewitt-Robins Incorporated 


GASOLINE HAMMERS 
Syntron Co. 


GEAR DRESSING 
Swan-Finch Petrochemicals — 
“AEROSOL” 


GEARMOTORS 

Allis-Chalmers Mfg. Co., Indus- 
trial Equipment Div. 

The Louis Allis Co. 

J. D. Christian Engineers — 
“RITE- LO-SPEFD™ 

Cone-Drive Gears Div., Michi 
gan Tool Co. 

Continental Gin Co., Ind. Div 

Electro Dynamic Div. of Gen 
eral Dynamics Corp. 

Elliott Co. 

—— Electric & Mig. Co 

alk Corp.—“MOTOREDLU- 

CERS ALL-MOTOR” 

Foote Brothers Gear & Ma- 


chinery Corp 

General Electric Co., Apparatus 
Sales Div. 

Joy Mfg. Co. 

Link- Co., CAMGL- 


58—“LINK-BELT,” “GEAR- 
MOTORS,” “MOTOGEARS” 
The Master Electric Co., Div 
e Reliance Electric & Eng 
° 
Morse Bros. Machinery Co 
Mosebach Electric & Supply 


Co 
Ore Reclamation Co 
Reliance Elec. & Eng. Co 
W. J. Savage Co. 
Sterling Electric Motors, Inc 
— “STERLING SLO-SPEED” 
Transall, Inc 
Westinghouse Electric Corp 


GEARS 
J. D. Christian Engineers 
Continental Gin Co., Ind. Div. 
Fak Corp—*“FALK” 
Farrel-Birmingham Co., Inc 
Flood City Brass & Electric Co. 
Foote Brothers Gear & Ma- 
chinery Corp.—“DUTI- 
RATED 
bar rom Wheel Drive Auto 


Hews. Robins Incorporated 

Jeffrey Mig Co 

Kanawha Mig. Co 

S. P. Kinney Engineers, Inc 

——_ Coe. Dept. CAMGL- 

Marathon Coal Bit Co. Inc.— 
“MARATHON,” “TRACY” 

Mc Nally-Pittsburg Mig. Corp. 

Mosebach Electric & Supply 
Co 

Penn Machine Co 

Pittsburgh Gear Co 

W. J. Savage Co 

The Tool Steel Gear & Pinion 
Co 

Bertrand P. Tracy Co 

Transall, Inc 

Vulcan Iron Works 

West Virginia Armature Co 

Westinghouse Electric Corp 

Witmot Engineering Co. 
GEARS, MINE-LOCOMOTIVE, 

HEAT-TREATED 
Penn Machine Co 


GEARS, PLASTIC 
United States Rubber Co. 


GEARS, REVERSE & 
REDUCTION 
= we Co., Dept. CAMGL- 
Twin Disc Clutch Co 
GEARS, SEMI-STEEL 
= Co., Dept. CAMGL- 
McLanahan & Stone Corp. 


GEARS, WORM 
Cone-Drive Gears Div.. Michi 


Incorporated 
= Ce., Dept. CAMGL- 


GENERATION CONTROL 
Electric Machinery Mfg. Co 
“AUTO SYNCHRONIZEN 





The Hauser-Stander Tank Co. 
Wood Tanks for Ninety Years 
Cypress — Fir — Redwood — Pine 
THE BEST YOU CAN BUY 
CINCINNATI 32, OHIO 
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FASTER PENETRATION... 






For hand-beld dri 


Jey CD-26 Coal Drill 





Carmet t s—witl e tip signs Extra e length along the outside cutting edge 
siste \ ril a straigt les fa rg yg tf the tit r gs lite a permits total use of the 
r r on along With greater ¢ f e. Cut gs are q y. € ly remove ; by the 
oper “ es Ma t rhe rl 
I r iT t styies allow a fange of s see ¥ r Car str r tor adv e on the proper 
r x t San riliin ge t r S$ for y r rations. He wi € giac to he 
whether hand-! or wer-fed. All styles are fur y set up a tooling program that will profit your 
shed with hardened alloy steel shanks, heavily backed operations. Allegheny Ludlum Steel Corporation, 


at the tips to support a harder grade of carbide for Carmet Division, Detroit 20, Michigan. 


CARMET DISTRIBUTORS 


Brace-Mueller-Huntley, In Marion Mine & Mill Supply Co., Whitewell, Ten 
- g os - c 4 -~ - ~ " 
es: Sulialo ester G syracuse, N.Y McCombs Supply Co., Jellico, Tennessee 
Carb Tran S . Cn ner b - 
1 Car ransfer & Supply C Helper, Uta Oglebay. Norton Mine Supply Div 
. ™ a Miro: St Clair s Ohio & Inhnctown Pa 
Carisbad Supply Co., Carisbad, New Mex a. A ville, Ohio & Johnstown, Pa 
- ——T — 2 Persinger Supply Co., Williamson, W. Va 
Consolidated Supply Co., Picher, Oklahoma m 
ersinger’s Inc., Charleston, W. Va 
Cra da Eng eering C Dirtr amt 4 rn c . fr Col 0 
. Union Supply Co., Denver, Colorade 
f ad . n a . 4 . 
Drilimaster Supply & Mfg Evansville U Stee! Supply Co., Pittsburgh, Pa 
. Cladctein Co MeAlecter ahoma R Thomnocon Co iron Mountain Lichigan 
Write for your copy Gladstein Co., McAlester, Ok Ww. t pson UX Mountain, Michiga 


of the CARMET 
MINING TOOL CATALOG 
and METHODS MANUAL 





trates fu 
ing Dits 
rake and clearanceangles, etc. Spec- 
ihes grinding wheels and proce 
jures for reconditioning tool Dits 


ADDRESS DEPT. CA-7 
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GENERATORS, AC 
Electric Machinery Mfg. 
“AMP-PAK” 
The Electric Products Co. 
GENERATORS, AC, DC 
Westinghouse Electric Corp. 
GENERATORS, WATER WHEEL 
Electric Machinery Mfg. Co. 
GEOPHYSICAL SURVEYS, 
AIRBORNE 
Fairchild Aerial Surveys, Inc. 
GLOVES 
_ Co., 


Co.— 


American Safety 
Products 

General Scientific Equipment 
Co—"GS 

Johns-Manville— “WEARBES- 
TOS 


Mine Safety Co. — 
“A 
Pulmosan Safety Equip. Co. 
Rie | Textile Corp. G Div 
IEGEL WORK 
~GLOV 


B. F. Goodrich Industrial Prod- 
ucts Co.— ————, 

Mine Safety Appliances Co. 

Pulmosan Safety Equip. Co. 


GLOVES, RUBBER, 
INDUSTRIAL 
United States Rubber Co. 


GOGGLE-CLEANING STATIONS 

American Optical Co., Safety 
Products Div. 

General Scientific Equipment 
Co.—"GS”" 

Mine Safety Appliances Co. 

Pulmosan Safety Equip. Co 

United States Safety Service Co 
—*“SAF-I-CUP” 


GOGGLES 
American Optical Co., Safety 
Products Div. 
Bausch & Lomb Optical Co 
E. D. Bullard Co. 
Chicago Eye Shield Co 
Fisher Scientific Co. 
General Scientific Equipment 
Co.—"“GS” 
Marathon Coal Bit Co. Inc.— 
“WILSON 
age = = Electric Co c 
ety Appliances oe 
“SOFTSIDES 
Pulmosan Safety Equip. Co 
United States Safety Service Co 
—“SAF-1-CUP” 


GOVERNORS, COMPRESSED- 


AIR, UNLOADING 
R. Conrader Co. Inc.—“CON- 
RADER” 


GRADER BLADES 
Allis-Chalmers Mfg. Co., Con- 
struction Machinery Div. 
Allis-Chalmers Mfg. Co., 
trial Equipment Div. 
American Steel Foundries— 
“WEARPACT” 
Caterpillar Tractor Co. 
Colorado Fuel & Iron Corp 
“CF&l” 


Indus 


Electric Steel Foundry Co 
Galion Iron Works & Mfg. Co 


GRADERS, MOTOR 

Allis-Chalmers Mfg. Co., 

struction Machinery Div 
Allis-Chalmers Mfg. Co., Indus- 

trial Equipment Div. 
Austin-Western, Construction 

Equipment on Compe 
Caterpillar Tractor 
Galion Iron Works & er Co 
Haber-Warco Co.—“HU "BER. 


Con- 
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Keystone Lubricating Co. 
GRATING, FLOOR, STAIR 

Dravo Corp. 

Hendrick Mig. Co. 

J. A. Zurn Mfg. Div., 
ladustries, Inc.—™ 
GREASE-LINE EXTENSIONS 

AND FITTINGS 

National Mine Service Co. 


Zurn 
RN” 


(Clarkson Div.)}—“CLARKS” 


GREASES 
The American Oil Co. 


“PURO GREASE” 

Sinclair Refining Co.—“LITH- 
OLINE” 

Socony Mobil Oil Co. Inc. 


GREASES, HEAT & WATER 


Hulbert Oil & Grease Co. 
Socony Mobil Oi) Co. Inc. 
Swan-Finch Petrochemicals 


GREASES, LITHIUM BASE 

Socony Mobil Oil Co. Inc. 

Sun O8 Co.—“PRESTIGE 

GREASES, MINE CAR 
Hulbert Oil & Grease Co. 
Pennsylvania Refining Co 
Sinclair Refining Co. 
a oe il Co. Inc. 
5 “o. 


GREASES, RUST-PREVENTIVE 
ay 7 Mobil Oil Co. Inc 
sun Co. 


GRINDERS, DRILL-BIT 
Herold Mfg. Co. 


GRINDERS, PEDESTAL, TOOL 
South Bend Lathe Works 


GRINDERS, PORTABLE 
Black & Decker Mfg. Co 
Chicago Pneumatic Tool Co 
m™ incinnati Electrical Tool 

oO. 
Guyan Machy. Co.—“BLACK 

& DECKER” 
Ingersoll-Rand Co. 
Joseph T. Ryerson & Son, Inc 
Thor Power Tool Co. 


GRINDERS, STATIONARY 
Te Cincinnati Electrical Tool 
o. 
Fisher Scientific Co. 
= Engineering Works 


Joseph T. Ryerson & Son, Inc 
Snap-on Tools Corp. 


GRINDING WHEELS 
Guyan Machy. Co.—“CAR- 
BORU NDUM" 
Kennametal, Inc.. Mining Tool 


Div. 

a Coal Bit Co. Inc.— 

“SIMONDS’ 

Minnesot Mining & Mfg. Co 

Norton Co.—“ALUNDUM 
CRYSTOLON” 

Raybestos Manhattan, Inc. 
Manhattan Rubber Div.— 
“MANHATTAN” 


Oil Co.—“POCO HY- 
PRONOX.” POCO HL-EP.” 
GEARSHIELD.” 


Joseph I. ~ y+ & Son, Inc 
Snap-on Tools Corp. 
United States Rubtor Co. 


GRINDING WHEELS, DIAMOND 

Hoffman Brothers Drilling Co. 

Norton Co. 

Raybestos Manhattan, Inc., 
Manhattan Rubber Div. 

J. K. Smit & Sons 
“SECOMET™ 


GRIZZLIES 
American Brake Shoe Co., 
Amsco Div.—“AMSCO’ 
Diamond Iron ~~ Div. 

Goodman Mig. C 
Hewitt-Robins 
lowa Mfg. Co. 
Kennedy | he Saun Mig. & 


Eng. 
Linh-Selt ‘Co, Dept. CAMGL- 


> os Engineering Works 

nec. 

McNally-Pittsburg Mfg. Corp. 

Nordberg Mig. Co.— 
“SYMONS” 

Simplicity Engineering Co. 

Smith 


ing Works 
Stephens-Adamson Mig. Co.— 
“LIVE-ROLL” 
am Engineering & Mig. Co 
Tyler Co.—“TY-ROCK, 
PY L NIAGARA” 
Universal Engineering Corp. 


GRIZZLIES, VIBRATING 
Syntron Co. 


GRIZZLY BARS 
American Brake Shoe Co., 
Amsco Div.—"“AMSCO 
American Steel Foundries— 

“WEARPACT™ 
Colorado Fuel & Iron Corp., 


Wickwire Spencer Steel Div 
—CFa& 
Hewitt-Robins 
— a Steel, of Poor 
o. 
National Malleable & Steel 
Cc Ce. 


_ Castings 

Nordberg Mfg. Co. 

Roberts & Schaefer Co., Sub. 
Co., Inc. 

Stephens-Adamson Mfg. Co 


GROUND CLAMPS 
Albert & J. M. Anderson Mfg 
Co. 
Delta-Star Electric Div. H. K 
Porter Co. (Delaware) 
Duquesne Mine Supply Co 
Erico Products, Inc.— 
“CADDY” 


Mosebach Electric & Supply Co 

Ohio Brass Co 

Trico Fuse Mfg. Co 
“KLIPLOK’ 


GROUND DETECTORS 


Central Mine Supply Co. Div., 
Pickard Industries, Inc. - 
“PROTECTO” 

National Mine Service Co 
“GROUND SENTINEL” 


GROUND INDICATORS 
Schroeder Brothers Corp 


GROUND RODS 
Copperweld Steel Co., 
able Div.— 
“COPPERWELD” 


American Brake Shoe Co., 
Amsco Div.—“AMSCO” 
- 1. we Steel, Div. of Poor 
o. 
Stulz-Sickles Co.—“SSHI-C” 


GROUTING 
Cement Gun Co.—“GUNITE” 
Hoffman Brothers Drilling Co 
Mott Core Drilling Co. 
Pennsylvania Drilling Co 
Sika Chemical Corp.— 
“INTRAPLAST” 


Wire & 


GROUTING EQUIPMENT 
Sprague & Henwood 


GUARD RAIL, DEEP BEAM 
L. B. Foster Co. 


HACK-SAW BLADES 
Disston Div., H. K. Porter Co., 
Inc. 
Guyan Machy. Co 
“DISSTON 
Simonds Saw & Steel Co 
“RED END” 
Snap-on Tools Corp 


HAMMERS, AIR 
Acme Machinery Co 
Chicago Pneumatic Tool Co 
Gardner-Denver Company 
Co. 


Mining ers Inc 

ykerk Corp 
“HAUSHERR”™ 

Penn Machine Co 

Schroeder Brothers Corp 

Thor Power Tool Co 

Worthington Corp. 


HAMMERS, ELECTRIC 
Homelite, Div. Textron Inc 
“HOMELITE~BOSCH) 


ELECTRIC 
Black & Decker Mig. Co 
HAMMERS, REPLACEABLE 
SOFT-FACE 
Snap-on Tools Corp 


HANDLES, TOOL 
The Leetonia Tool Co 
Marion Handle Mills, Inc 
‘ACE, VIRGINIAN, A 
GRADE” 
The Salem Tool Co.—“BLACK 
DIAMOND,” “PERFECT” 


HANGERS, SHAFT— 
See Shaft Hangers 


HARDFACING FLUXES 

The Lincoln Electric Co 
HS35,” “HS45," “HSS50, 
‘HS560.” 


HARDFACING MATERIALS 


Air Reduction Sales Co., A Div 
Air Reduction Co., Inc 

Alloy Rods Co.—“WEAR- 
ARC,” “WEAR-FLAME.” 
WEAR-O-MATIC WIRI 

American Brake Shoe Co 
Amsco Div.—“AMSCO 


Ampco Metal, Inc AMPCO 
TRODE” 

Coast Metals, Inc 

Crucible Steel Co. of America, 


“REXWELD’ 
Eutectic Welding Alloys Corp 
EUTECHROMS’ 
International Nickel Co., Inc 
Lincoin Electric Co.— 
ABRASOWEIL D.” “MAN 
GANWELD.” “JET-HARD 
BU 90.” “FACEWELD,” 
SURFACEWELD,” 
‘“STAINWELD,.” “TOOL 
WELD,” “WEARWELD.” 
“MANGJET™ 
Marathon Coal Bit Co. Inc 
IRCO” 


Metal & Thermit Corp.— 
“HARDEX” 

Resisto-Loy Co., Inc 
“RESISTO-LOY, ISOROD, 
MANGA-TONE, NM,” 
“CHROMO-LOY,.” “FLIN- 
TYPE V. H..” “TWO-TONE 
T. H..” “MANGA-KOTE” 

The Sight Feed Generator C<« 

~“REXARC” 


Stoody Co.—“STOODY™” 

Swilz-Sickles Co.—“SEACO” 

Taylor-Wharton Co. Div. Har- 
sco Co.—“TIMANG” 

Wall C olmonoy Corp.—“COl 
MONOY™ 


HARDFACING SERVICE 


American Alloy Corp 
Sprague & Henwood 
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Two 12-ton ore bridges, built, 
designed ond instolied for o 
lorge steel compony. 


DRAVO HEAVY MATERIALS-HANDLING EQuiPMENT 
...CUSTOM BUILT FoR YOU! 


ers built to hondie imported 


a Trovelling unlooding tow- 
iron ore ct on Ationtic port 


Over-all economical and safe performance is best 
obtained by using materials-handling equipment 
designed to suit your operating conditions. If 
you're planning a new materials-handling in- 


Witter eene mauited en stallation, we suggest an early “Round Table 
pontoon hull is used for 
dredging ond generc! 
comtroct work 


session with Dravo engineers. 

From actual experience over the past 60 years 
in building and installing the equipment shown 
here, valuable data is available in working out 
the features you want in your installation. This 
information, along with your own operating 


light-weight mon trolley experience, can be used to create a design incor- 
. instcliation increased . , ; 
ee eaaiion ammeitie porating all the best features for easy mainte 


nance, a high safety factor and simple, economical 
and satisfactory operation. 

You can profit by taking advantage of this 
specialized “Round Table” service. 


DRAVO 


ce 2 7 © &@ 2 es 
NEVILLE ISLAND, PITTSBURGH 25, PENNSYLVANIA 


60% 









Cool unlooder designed 
ond built for o lorge mid + 
western electric power 
compony. 












Stationary whirler crone 
designed and bwilt to 
tronsfer cog from borges 

to hopper cors. 
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HARDFACING WIRE 
Drawalloy Corp.—“WEAR.--O- 
MATIC” 


MAULAGES, R. R. CAR BOAT 
Link-Belt Co., Dept. 
CAMGL-S8 
HAULERS, FLAT-BED 
LeTourneau-W estinghouse Co. 


HAULING UNITS 
Athey Products Corp. 


HAULING UNITS, RUBBER TIRED 
Athey Products Corp 


HAULS, CAR 
Link-Belt Co., Dept. 
CAMGL-58 
HEADLIGHTS 
Ensign Electric & Mfg. Co 
Flood City Brass & Electric Co. 
General Electric Co., Lamp Div 


—“GENERAL ELECTRIC” 
Guyan Machy. Co.— 
“GUYAN”™ 
oy antrell Co.— 


Jeffrey Mfg. Co. 


Mfg. 


HEADLIGHTS, 
MINE LOCOMOTIVE 
Schroeder Brothers Corp 
HEATER PANEL & UNITS 


United — Rubber Co.— 
“USKO 


HEATERS, HOSE 
United States Rubber Co. 


HEATERS, OL 
Dravo Corp. 
Hauck Mfg. Co 


HEATERS, UNIT 
American Air Filter Co. Inc. 
American Blower, Div of 
American- Standard 
“BENTURAFIN” 

Buffalo Forge Co 

E. K. Campbell Co.— 
“THERMIDAIRE” 

Clarage Fan Co. 

Drave C 

lig Electric Ventilating Co 


Westinghouse Electric Corv., B 
Sturtevant Div.—“SPEED- 
HEATERS” 
L. J. Wing Mfg. Co. Div. of 
Aero Supply Mfz. Co. Inc 
“WING REVOLVING” 


HEATING CABLE, 
LEAD-SHEATHED 
Rockbestos Products Corp 


HEATING PLANTS 


Axeman-Anderson Co 
Dravo Corp. 


HEAVY-MEDIA 
RECLAMATION SYSTEMS 
Colorado Iron Works Co. A 

Sub. of Mine 2. ee Sup- 
ply Co.—“AKIN 
The Daniels Co. , eee 
Inc.—“DMS” 
Nelson L. Davis Co.—“NELD- 
Co” 


Denver Equipment Co.— 
“DECO” 

Jeffrey Mfg. Co 

— Co., Dept. CAMGL- 


Simplicity Engineering Co 
Western Mac o.— 
“WEMCO” 


HEAVY-MEDIA 
SEPARATION PROCESS 
Colorado Iron Works Co., 
A Sub. of Mine & Smelter 
Supply Co.—“AIKINS” 

The Daniels Co. Contractors, 
Inc —“DMS” 


Nelson L. Davis Co.—“NELD 
Co” 
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ia Co. 
Co., Dept. CAMGL- 


K. , & 
Roberts & 


Associates 
Schaefer Co., Sub. 
Starrett Co., Inc. 
Southwestern Engineering Co 
Stearns Magnetic ae 


Western Machinery C 
“WEMCO MOBIL MIL ” 


HEAVY-MEDIA SEPARATORS 


Hardinge Co., Inc 
—— Co., Dept. CAMGL.- 


HEEL BLOCKS, SWITCH 
Bethichem Steel Co. 


HIGH VOLTAGE 
INTERRUPTING DEVICES 


Delta-Star Electric Div.. H. K 
Porter Co. (Delaware) 


HINGES, MINE-DOOR 
National Mine Service Co 
(Clarkson Div.)}—“CLARK 
SON” 
HITCHINGS, MINE-CAR 
American Car & + ay Div. 
ACF Industries, I 
C. S$. Card Iron Works 
Duquesne Mine Supply Co 
Enterprise Wheel and Car Corp. 
Irwin Foundry & Mine Car Co 
~~, '~wee & Steel Cast- 


Sanford Day Iron Works, Inc 


HOIST CONTROLLERS 
Allis-Chaimers Mfg. Co., Indus- 
trial Equipment Div 
Clark Controller Co 
Flood City Brass & Electric Co. 
General Electric Co., Apparatus 
Sales Div 
Industrial Physics & Electronics 
o 
Morse Bros. Machinery Co 
Shevard Niles Crane & Hoist 
Corp 
Vulcan Iron Works 
HOIST HOOKS 
Crosby Laughlin Div. Amer- 
ican Hoist & Derrick Co.— 
“CROSBY.” “LAUGHLIN” 
E. D. Bullard Co 
Duquesne Mine Supply Co 
Upson-Walton Co 
HOIST SIGNALLING 
COMMUNICATION 
Femco, Inc.—“CAGE-PHONE” 
Industrial Physics & Electronics 


o. 
Mine Safety Avoliances Co. — 
“HOISTPHONE” 


HOISTS, AIR 
Gardner-Denver Company 
Ingersoll-Rand Co. 

Joy Mfg. Co. 

Mannine. Maxwell & Moore, 
Inc. Shaw-Box Crane & 
Hoist Div.—“BUDGIT.” 
“LOAD LIFTER” 

HOISTS, CONSTRUCTION 

American Hoist & Derrick Co 


HOISTS, ELECTRIC 
American Engineering Co. — 
HED 


J. D. Christian Engineers 

Coffing Hoist Div.. Duff-Norton 
Co.—*“QUIK-LIFT” 

Guyan Machy. Co.—“SHAW- 
BOX” 


Harnischfeger Corp.—*“ZIP- 

LIFT.” “HEVILIFT” 
Robert Holmes & Bros., Inc 
Ingersoll- Cc 


Rand Co. 
Joy M Co. 
Manning. Maxwell & Moore, 
Inc., Shaw-Box Crane & 


Hoist Div —“BUDGIT,” 
“LOAD LIFTER” 


Morse Bros. Machinery Co. 
Nordberg Mfg. Co 
—" & yers, Inc —"“R & 


Joseph T. Ryerson & Son, Inc. 
od Day Iron Works, Inc. 
ll Bros., Inc. 
Shepard Niles ‘Crane & Hoist 
Corp. 
The Stearns-Roger Mfg. Co. 
ma hens-Adamson Mfg. Co 
an Iron Works 
Yale & Towne Mfg. Co. — 
“MIDGET KING,” 
“CABLE KING,” “LOAD 
KING” 
HOISTS, ELECTRIC AND 
GASOLINE 


Clyde Iron Works, Inc 


HOISTS, GASOLINE 
Joy Mig. Co. 


HOISTS, HAND 
J. D. Christian Engineers 
Coffing Hoist Div., Duff- Norton 
Co.—"“SAFETY PULL,” 
“SUPER POWER” 
co. — 


eger Corp. 

Robert Holmes & Bros., Inc 
Manning, Maxwell & Moore, 
Inc., Shaw-Box Crane & 
Hoist Div.—“BUDGIT,” 
“TUGIT.” “SHAW BOX” 

Morse Bros. Machinery Co 
Ore Reclamation Co 
Robbins & Myers, Inc. —“R & 


M 
Joseph T. Ryerson & Son, Inc 
Stephens-Adamson Mfz. Co 
Yale & Towne Mfg. Co 
“PUL-LIFT,” “LOAD 
KING” 
HOISTS, LAYER-LOADING 
Robert Holmes & Bros, Inc 
Sanford Day Iron Works, Inc 


HOISTS, LOADING-8BOOM 
Morse Bros. Machinery Co 
Schaefer Co., Sub. 
Co., Inc. 
Sanford Day Iron Works, Inc 
Sherard Niles Crane & Hoist 
Corp 


HOISTS, MONORAIL 
American Engineering Co.— 


“LO-HED” 
Coffing Hoist Div., Duff-Norton 
& Moore. 


o 
Mannine, Maxwell 
Inc., Shaw-Box Crane & Hoist 
Div.—“BUDGIT.” “TUG- 
IT.” “SHAW BOX” 
Robbins & Myers, Inc.— 
“R & M” 


Joseph T. Ryerson & Son. Inc 
Shepard Niles Crane & Hoist 
Corp. 


HOISTS, PORTABLE 


oe Pneumatic Tool Co 
Coffing Hoist Div., Duff-Norton 
~ 


er Equipment Co.—“DEN- 
Flood City Brass & Electric Co. 


Ingersoll-Rand Co. ; 

Joy Mfg. Co. 

Mannine. Maxwell & Moore, 
Inc., Shaw-Box Crane > vist 


— & Myers, Inc—“R & 


Ruger Equioment, Inc 

Joseph T. Ryerson & Son, Inc 

Schroeder Brothers Corp 

Shenard Niles Crane & Hoist 
Coro 

Yale & Towne Mfg. Co 


HOISTS, SCRAPER 
American Hoist & Derrick Co 
“AMERICAN” 
ngersoll-Rand Co. 


Joy Mig. Co. 
Sauerman Bros., Inc 


HOISTS, SHAFT 
Connellsville Mig. & Mine Sup- 
ply Co 
Robert ——— & Bros. Inc 
Joy 


Manning: Maxwell & Moore, 
, = Box Crane & Hout 

Dn: —“SHAW -BOX” 

Mayo Tunnel & Mine Equip 
ment ; 

Morse Bros. Machinery Co 

Nordberg Mig. Co 

Vulcan ben Works 


HOISTS, SHAFT, 
FRICTION-TYPE 
Connellsville Mfg. & Mine Sup 

ply Co 

HOISTS, SKIP 
Hewitt-Robins Incorporated _ 
Link-Belt Co., Dept. CAMGL- 
8 

HOISTS, SLOPE 
Robert Holmes & Bros., Inc 
Joy Mfg. Co. 
Morse Bros. Machinery Co 
Nordberg Mfg. Co 
Vulcan Iron Works 

HOISTS, TRUCK-BODY 


o—,. Alisteel Body Co 

Gar ood Industries, Inc 
Hercules Steel Products Co. 
Hockensmith Corp.—“PENN 
Marion Metal Products Co 
Perfection Steel Body Co 
Vickers, Inc., Tulsa Winch Div 


HOLDBACKS, CONVEYOR 
Link-Belt Co.. Dept. CAMGL- 
Ss 
Stephens-Adamson Mfg. Co 
HOPPERS—See Bins & a 
pers, Coal, Storage 
Blending 


HOPPERS, WEIGH 
Robert Holmes & Bros., Inc 
Industrial Physics & Electronics 

Cc 


W. J. Savage Co : 
Stephens-Adamson Mfg. Co 


HOSE ASSEMBLIES, 


SPLIT FLANGE 
Anchor Coupling Co. Inc 
HOSE, AIR 
Acme Machinery Co 


A orp. 

Anchor Coupling Co., Inc 

Boston Woven Hose & Rubber 
Co 

Carlyle Rubber Co., Inc 

Chicago Pneumatic Tool Co 

Eimco Corp 

The Gates Rubber Co 
Div., Inc 

Goodall Rubber Co 

B Goodrich Industrial Prod 
ucts Co —“COMMANDER 
TYPE 88.” “TYPE 5S0-MAX 
EGON ALL PURPOSE” 

Goodyear Tire & Rubber Co 

Guyan Machinery Co 

Hamilton Rubber Mfg. Corp 

Hewitt-Robins Incorporated— 
“MONARCH.” “AJAX.” 
“HEWITT.” “MALTESE 
CROSS” 

Industrial Rubber Products Co 


Sales 


Olin- Mathieson Chemical Corp., 
Exovlosives Div 
Ore Reclamation Co 

Quaker Rubber Div., H. K 
Porter Co., Inc 

Raybestos Manhattan, Inc., 
Manhattan Rubber Div 

Republic Rubber Div., Lee Rub 
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> 
Exide INDUSTRIAL DIVISION, The Electric Storage Battery Company, Philadelphia 2, Pa. 





Exidé-iRONCLAD BATTERIES— 


speed hauling, reduce costs 





Want to cut your mine vehicle operating costs—boost produc- 
tivity 2 Install Exide-lroncied Batteries. These heavy-duty units 
give you thot extra reserve of power that lets you moke more 
trips per shift, get more production per man-hour, haul os much 
the last hour as the first. And because of their proven long life, 
even in the most severe service, they effectively reduce the cost 
of your bottery power 


Make sure you are getting the maximum possible utility from your 
mine vehicles. Specify Exide-lronciad Batteries. Available in a 
range of sizes to cover the requirements of every application 


EXCLUSIVE EXIDE-IRONCLAD ADVANTAGES: 


Tubulor c~struction of the positive plotes is unique with Exide- 
lronciod Batteries. Here's whot this exclusive feature means to you 


Ya greater effective plate area—power to spore for peck 
loods as well as a dependable source of power for continu- 
ous loods 


Longer plate life— active material is held firmly captive inside 
cylindrical power tubes, maintains electrical contact, can't shear 
of during cycling 


Pools of electrolyte next to plates—speed response to 
heavy lood demands, insure maximum power from battery at cil 
times, without delay. 


Silvium grids—exclusive potented Exide grid alloy resists 
corrosion, prolongs strength ond thickness of grids, stretches 
bettery life. 


Vibration resistant—octive moterial protected from shedding 
by cylindrical tubes, tiny openings let electrolyte in but keep 
active material from falling out; battery lasts longer in high 
vibration applications 


More active oxides—increose battery capacity, give 
Exide-lronciad Batteries more power per pound; hence they hove 
grecter electrical efficiency 


Exclusive tubular construction of 
the Exide-lronciad positive plate 





CYLINDRICAL 
TUBE 





ACTIVE 
MATERIAL 


SILVIUM 
GRid 
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Type ML for 
Mine Locomotives 









Type MYM for 


Trommers 





For prices, specifications or free menval on maintaining motive 
power batteries, call or write the Exide sales office near you. 


ATLANTA 10, GA 
BOSTON 34, MASS 
CHICAGO 9, ILL 
CLEVELAND 14, OHIO 
DALLAS 1, TEX 

DETROIT 4, MICH 
KANSAS CITY 23, MO 
LOS ANGELES 15, CALIF 
MINNEAPOUS 3, MINN 
NEW ORLEANS 12, LA 
NEW YORK 36, N.Y 
PHILADELPHIA 4, PA 
PITTSBURGH 16, PA 

ST. LOUIS 8, MO 

SAN FRANCISCO 24, CALIF 
SEATTLE 1, WASH 
WASHINGTON 6, D.C 


1246 Allene Ave. SW. 
100 Ashford Street 
5335 S. Western Bivd. 
1014 Engineers Bidg. 
2133 McKinney Avenve 
8051 W. Chicago Bivd. 
129 S. Belmont Bivd. 
1043 S. Grand Avenve 
1750 Hennepin Avenve 
406 Civic Center Bidg. 
25 West 43rd Street 
101 N. 33rd Street 
1608 Potomac Avenve 
3928 Lindell Bivd 
6150 Third Street 

500 Well Si. 


1619 “L" Street, NW. 
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7 . . 
ber & Tire Co TOWER” 
| Schroeder Brothers Corp 
Thermoid Co 


Thor Power Tool Co 
United States Rubber Co. 


om . _ o 
Weatherhead Co., Fort Wayne 
n All Mining z 


HOSE, AIR-SHOOTING 
Acroquip Corp. 


ee Replace wom or damaged hose lines quickly ( ont a! Mine Supply Die 
*“ckard Industries, Inc 
by assembling Aeroquip Hose and Reusable SEALTITI 
Fittings right in the mine. A small inventory of HOSE, CLAMPS 


: Hose Accessories Co 
bulk hose and reusable fittings meets all your 
: : HOSE, COAL WASHING 
requirements. You save money because equip- » 8 Gestih tnbeoe 

; Products ¢ CONVERTA 
ment gets back on the job faster. PIPE 





HOSE, CONDUIT 
Guyan Machy. Cx 


HOSE, FIRE 


sects Ce PINNACLI 
COMMANDER SOLAR 
MAINSTAY CASCADI 
B.F.G SIGNAI 
“ Goodyear Tire & Rubber ( 
Hamilton Rubber Mfg. Corp 
Hewitt-Robins Incorporated— 
“AJAX.” “MONARCH,” 
MALTESE CROSS” 
Industrial Rubber Prod 
(Pa.) 
Mine Safety Appliances Co. 
Quaker Rubber Div H. K 


4s 


ts ¢ 





FOR DEEP MINE EQUIPMENT, Aeroquip Hose Lines provide dependable Porter Co.. Inc Quake 
performance under all working conditions. The Aeroquip hydraulic lines on this » saan a 
: i ayDestos d attan c 
stoper withstand abrasion, flexing and shock. M ahattes "Rubber Din 
Republic Rubber Div.. Lee Rut 


ber & Tir (x Republic 
United States Rubber Co. 
HOSE, FLEXIBLE 
Aeroquip Corp. 
Anchor Coupling Co., Inc 
Boston Woven Hose & Rubbe 


Ca 

Cobra Metal Hose Div DK 
Mig. Ce 

Compton, Inc. 

Farris Flexible Valve Corp 
FLEX VALYVI SUPER 
SEAI 

Flexaust ( FLEXAUSI 


Franklin Plastics, Inc DUR 
X PLASTK CROWN 
(s00da!l Rubber Co 
Goodyear Tire & Rubber C: 
Hewitt-Robins Incorporated 





Industrial Rubber Produc ( 
(Pa) 
Industrial Sales Dept.. John 
Bean Div Food Machinery 
FOR STRIP MINE EQUIPMENT, Aeroquip Hose Lines perform well in many oss bemical C rp i 
jobs. This rock drill, for instance, uses low-cost SOCKETLESS Fittings and Hose for . _-4 Co ; = 
engine fuel and air lines as well as Double Wire Braid Hose and Fittings for high Raybestos Manhattan. Inc 
pressure hydraulic lines. SOCKETLESS is an Aeroquip Trademark. ;, —y, Rubber Div 
hermoid Co 
United States Rubber Co. 
CALL THE ASROQUIP DISTRIBUTOR LISTED IN YOUR YELLOW PAGE PHONE BOOK Weatherhead Co. Fort Wayne 
Div 
HOSE, FLEXIBLE METAL 
a Cobra Metal Hose Div DK 
Mig. Co 
HOSE, FLEXIBLE, MINE 
Boston Woven Hose & Rubber 
OG RADE Co 
Carlyle Rubber ( Inc 
Eimeco Corp 
Franklin Plastics, Inc DUR 
AEROQUIP CORPORATION, JACKSON, MICHIGAN salina Plastics, Tac —< 
INDUSTRIAL DIVISION, VAN WERT, OHIO + WESTERN DIVISION, BURBANK, CALIFORNIA TRIAI 


Goodall Rubber Co 


AEROQUIP (CANADA) LTD.. TORONTO 19, ONTARIO 
B. F. Goodrich Industrial Pr 
SOCKETLESS Fittings are Covered by U.S. Patent Number 2,805,088 and Corresponding ucts Co CONVERTA 
Forengn Patents and Patent Applications PIPI 
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Goodyear Tire & Rubber C: 

Hewitt-Robins Incorporated 

Industrial Rubber Products ( 
(Pa.) 

Raybestos Manhattan, Inc 
Manhattan Rubber Di 

Ihermoid Cc 


HOSE, GAS 
Hewitt-Robins Incorporated 
Raybestos Manhattan, Inc 

Manhattan Rubber Div 
United States Rubber Co. 


HOSE, GASOLINE 
B. F. Goodrich Industrial P 
ts Co TYPES 72, 72-A 
72-W PUMP HOSE TYP! 
79 & 82-A TANK HOSE 
TYPES 83 & 83-A FUEI 
OIL HOSE 


HOSE, GREASE & Ol1 
Acroquip Corp. 


Boston Woven Hose & Rubbe: 


Cx 

Continental Rubber Works 
VITALK LIBERTY 
TRIBUNI 


ENDURO 

Coodall Rubber Co 

B. F. Goodrich Industrial P 
acts Cx 

Goodyear Tire & Rubber ( 

Hewitt-Robins Incorporated 

Ind strial Rubber Pr ducts 
Pa ; 

Lincoln Engrg. Co. Div. of 
McNeil Mach. & Engrg. Co 

Raybestos Manhattan. Inc 


( 


Rubber & Tire ( 
Stewart-Warner ( Ale 
Div 


HOSE, HYDRAULIC 
Acroquip Corp. 


Anchor Coupling Co. Is 
Blackhawk Mie Cx 
Carlyle Rubber Co.. In 


Central Mine Supply ¢ Div 
Pickard Industries, Inc 


SEALTITE’ 


Champ Industries Inc 

Continental Rubber Works 
VITALK LIBERTY.” 
TRIBUNE ENDURO” 

Flood City Brass & Electric Co. 

The Gates Rubber ( Sales 
Di Inc 

Goodall Rubber ¢ 

B. F. Goodrich Industrial P 
cts Co 

Goodyear Tire & Rubber ¢ 

Guyan Machy ( EAST 
MAN 


Hewitt-Robins Lacorvorated 
Hose Accessories Co 
Industrial Rubber Products ¢ 


Pa 
ning Machine Parts, Inc 


Lee Rub 


Schroeder Brothers Corp 


Stewart Warner ( rT Aler 


Thermoid Co 

United States Rubber Co. 

Weatherhead ( Fort Wayne 
Div 


HOSE, ROCK-DUST 
American Mine Door Co. 
B. F. Goodrich Industrial Pr 

cts Co DUSTEX 
Mine Safety Appliances Co. 
Raybestos Manhattan. Inc 

Manhattan Rubber D 


HOSE, STEAM 
Aeroquip Corp. 
Hamilton Rubber Mfg. Cor; 
Hewitt-Robins Incorporated 
Raybestos Manhattan, Inc 
Manhattan Rubber Div 
United States Rubber Co. 
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For faster, more economical drilling 


a 


2 


Dovey Rotory Drills at Lingle 
Coal Co., Shawville, Po 








ee 


cut drilling costs! 


DAVEY 


ROTARY DRILLS 





. increased coal production 


at lower costs, leading strip operators rely on Davey. Suitable for 
mounting on any make of truck, Davey Rotary Drills move fast between 
. are ideal for low cost core drilling with air . . . easy 
to set in drilling position. 


blast holes . 


Daveys are available in 8 different models—air blast, mud pum», 
or combination types. Rated capacities to 3,500 ft. Outstanding features 
include choice of power take-off or separate power unit operation, 
automatic hydraulic feed, hydraulic pull down, heavy-duty rotary 
table, rugged tubular box-type mast 





pioneers of 





AA s 


Write for full details! 


DAVEY COMPRESSOR CO.+ KENT, OHIO 
























Portable Compressors 


“air-cooled air” 
“Avte-Ai” 
Compressors 
. = 










industriel 
Compressors 


| 


Au Tools 


T! 





Field Service Units 


Rotory Drills 















Precestt._Wmartiam liaeckce 
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HOSE, SUCTION, DISCHARGE 
en Woven Hose & Rubber 


Carlyle Rubber Co., Inc. 

Cincinnati Rubber Mfg. Co., 
Div. of Thor Power Tool Co. 

Continental Rubber Works— 
“VITALIC.” “LIBERTY ” 


“TRIBUNE,” “ENDURO” 
The Gates Rubber Co. Sales 
Div.. Inc 


Goodall Rubber Co 
B. F. Goodrich Industrial Prod- 
ucts Co.— ‘CASC ADE,’ 
“MAXECON.” “MOR- 
ECON,” “SPIROLOCK.” 
“TYPE 81 FOR WATER,” 
“TYPES 400, 200, 150, 100, 
FOR OIL,” ory PE 82-A FOR 
GASOLINE 
Goodyear Tire & Rubber Co 
Hamilton Rubber Mfg. Co. 
obins 


— Rubber Products Co 

(Pa.) 

Quaker Rubber Div., H. K 
Porter Co., Inc 

Raybestos Manhattan, Inc., 
Manhattan Rubber Div 

Republic Rubber Div., Lee Rub- 
ber & Tire Co. 


Thermoid Co. 
United States Rubber Co. 


HOSE, WATER 
Supes Woven Hose & Rubber 


Cc estate Rubber Co.., 

Cincinnati Rubber une Co., 
Div. of Thor Power Tool Co 

Cc ontinental Rubber Works— 
“VITAL IC,” “LIBERTY,” 

“ENDURO” 

Flood City ies & Electric Co. 

Franklin Plastics, Inc.—“DUR 
X PLASTIC,” “SUPREME” 

The Gates Rubber Co. Sales 
Div., Inc. 

Gering Products, Inc 

Goodall Rubber Co 

B. F. Goodrich Industrial Prod- 
ucts Co—"“JUPITER DEL- 
UGE ALARM” 

Goodyear Tire & Rubber Co 

Hamilton Rubber Mfg. Corp 

H Robins Incorporated— 


“MONARCH,” “AJAX,” 
“HEWITT” 
Industrial Rubber Products Co 


Plymouth Rubber Co. Inc 
Quaker Rubber Div., . 
Porter Co., Inc 
Raybestos Manhattan, Inc., 
Manhattan Rubber Div. 
Republic Rubber Div., - 
ber & Tire Co—"“TONKA” 

Thermoid Co. 
J States Rubber Co. 


HOSE FITTINGS 
Acsiee Cc “SOCKET- 
LESS,” “ E GEM,” 


“SUPER GEM” 
Anchor Coupling Co., Inc 
~~ Woven Hose & Rubber 
oO 
Carlyle Rubber Co., Inc 
Cincinnati Rubber Mfg. Co., 
Div. of Thor Power Tool Co 
Continental Rubber Works 
Flood City Brass & Electric Co. 
The Gates Rubber Co. Sales 
Div., Inc 
Goodall Rubber Co 
F. Goodrich Industrial Prod- 
ucts Co. 
Goodyear Tire & Rubber Co. 
Industrial Rubber Products Co. 


(Pa.) 
Hewitt-Robins Incorporated 
Hose Accessories Co 
Lincoln Engrg. Co., Div. of 
McNelli Mach. & Engrg. Co. 
Mining Machine Parts, Inc 
Parker Fittings & Hose _Dw., 
Parker Hannifin Corp.- 
“HOZE-LOK” 
Schroeder Brothers Corp 
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Standard Devices Co. 
wyeeemens Co., Fort Wayne 
1v 


HOSE FITTINGS, DETACHABLE 
& REUSABLE 


pot whee *Coonline C 

Carlyle Rubber $0 

Continental Rubber Wonks 

Goodall Rubber Co 

B. F. Goodrich Industrial Prod- 
ucts Co. 

Goodyear Tire & Rubber Co. 

Hose Accessories Co 

C. B. Hunt & Son, Inc.— 
“QUIK-AS-WINK” 

Industrial Rubber Products Co 


—“LOKTITE” 
Mining Machine Parts, Inc 
Schroeder Brothers Corp 
Standard Devices Co. 
Thermoid Co 
Weatherhead Co., 


nv. 


HOSE FITTINGS, HYDRAULIC 

Aeroquip Corp. 

Anchor Coupling Co., Inc. 

Carlyle Rubber Co., Inc. 

Champ Industries Inc 

Compton, Inc. 

Continental Rubber Works 

Goodall Rubber Co 

B. F. Goodrich Industrial Prod 
ucts Co. 

Goodyear Tire & Rubber Co 

Hose Accessories Co. 

Industrial Rubber Products Co 
(Pa.) 

Industrial Sales Dept., John 
Bean Div.. Food Machinery 
& Chemical Corp 

Schroeder Brothers Corp. 

Standard Devices Co. 

Stewart-Warner Corp.., 


Fort Wayne 


Alemite 


Weatherhead Co., 
Div 
HOSE FITTINGS, SWAGED 
Wyentens Co., Fort Wayne 


v. 


Fort Wayne 


HOSE & TUBE COMBINATIONS 
Anchor Coupling Co. Inc. 


HYDRAULIC ACCUMULATORS 

Parker Hydraulics Div.. Parker- 
Hannifin Corp.—“PARKER” 

Schroeder Brothers Corp 


HYDRAULIC ACTUATORS 
R. H. Sheppard Co., Inc. 


HYDRAULIC CONTROL UNITS 
Caterpillar Tractor Co. 


HYDRAULIC CYLINDERS 
Blackhawk Mfg. Co 
Joy Mfg. Co 
Kalamazoo Div.. New York Air 

Brake Co.—“HYDRECO” 

Ledeen. Inc 
Schroeder Brothers Corp 
Star Jack Co., Inc 
Vickers Incorporated 


HYDRAULIC CYLINDERS 
PUMPS, VALVES, REBUILT 
Leman Machine Co. 


HYDRAULIC FLUID 


The American Oi] Co. 

Cities Service Oil Co 

D-A Lubricant Co., Inc.—“D-A” 

Esso Standard Oil Co.— 
“TERESSO,” “ESSTIC,” 
“NUTO,” “NURAY,” 
“CORAY” 

Hulbert Oil & Grease Co. 

Keystone Lubricating Co. 

Shell Oil Co. 

Sinclair Refining Co.—“DURO” 

Socony Mobil Oil Co. Inc 

Sun O88 Co.—“SOLNUS.” 
“SUNTAC,” “SUNVIS” 


HYDRAULIC FLUIDS, 
FIRE-RESISTANT 
Monsanto Chemical Co., 
Organic Chemicals Div. 
ti Oil Co. 
Mobil Oil Co. Inc. 
= inch Petrochemicals 


HYDRAULIC POWER UNITS 
Schroeder Brothers Corp. 


HYDRAULIC PUMPS 
American Engineering Co. — 
“HELE-SHAW,” “HYRA 
MITE” 
Baughman Mfg. Co., Inc 
Blackhawk a. g Co 
Compton, Inc 
Denison Engi ineerin Div., 
American Brake Shoe Co 
Gar Wood Industries, Inc 
Joy Mfg. Co. 
Kalamazoo Div.. New York Air 
Brake Co.—“HYDRECO” 
Schroeder Brothers Corp 
Star Jack Co., Inc 
Vickers Incorporated 
Worthington Corp 


HYDRAULIC PUMPS, 
REBUILDING, REPAIR 
Meckum Engr. Co 
Vickers Incorporated 
West Virginia Armature Co 


HYDRAULIC PUMPS, 
REBUILT 
National Mime Service Co 


HYDRAULIC STEERING GEARS 
R. H. Sheppard Co., Inc 


HYDRAULIC SYSTEMS 
CENTRAL 


Aldrich Pump Co 


HYDRAULIC VALVES 

Blackhawk Mfg. Co 

A. W. Cash Co 

Denison Engineering Div.. 
American Brake Shoe Co 

Cc. B. Hunt & Son. Inc,— 
“QUIK-AS-WINK” 

Kalamazoo Div.. New York Air 
Brake Co.—“HYDRECO” 

Ledeen, Inc 

The Lunkenheimer Co.— 
“LUNKENHEIMER” 

Parker Hydraulic Div.. Parker- 
Hannifin Corp.—“PARKER” 

Schroeder Brothers Corp 

Star Jack Co., Inc 

Vickers Incorporated 


Walworth Co 
HYDROSEPARATORS 
Bird Machine Co. 


—s Equioment Co.—“DEN- 
FR.” “HYDRO-CLASSI- 
FIER” 


Dorr-Oliver. Inc 
Hardinge Co., Inc 
& Schaefer Co.., 

Starrett C 


INDICATING LIGHTS 
Cutler-Hammer, Inc.—“PRES- 
TEST” 


INDICATORS, DATA-DISPLAY 
AND TRANSFER 


Ce Se & St Be of 
Westinghouse Air Brake Co. 


INDICATORS, REMOTE 
Allis-Chalmers Mfg. Co., Indus- 
trial Equipment Div. 
B-I-F Industries, Inc 
The Bristol Co.—“BRISTOL’S” 
Fischer & Porter Co. 
General Electric Co., Apparatus 
Sales Div 
Hays Corp 
Industrial Physics & Electronics 
Co. 
INDICATORS, SIGHT-FEED 
AND WATER 
The Lunkenheimer Co.—“LUN- 


KENHEIMER”™ 


INDICATORS, TEMPERATURE 
West Instrument Corp.— 


“VERI-TELL” 
INSTRUMENTS, 
BLASTING-VIBRATION 

King Powder Co., Inc 
W. F. Sprengnether Instrument 
Co., Inc 
INSTRUMENTS, 
FLOW-INDICATING 
New Jersey Meter Co.—“F FLO 


SIG,” “TOOL-OM-ETER,” 
“DRILL-OM-ETER”™ 


INSTRUMENTS—HYDRAULIC 
CIRCUIT TESTING 
Schroeder Brothers Corp 


INSTRUMENTS, RECORDING, 
PRESSURE, TEMPERATURE, ETC. 
B-I-F Industries, Inc.—“FLO- 

WATCH,” “CHRONOFLO” 
The Bristol Co.—“BRISTOL'S” 
Fischer & Porter Co 
Fisher Scientific Co 
Foxboro Co 
Hays Corp 
Industrial Physics & Electronics 

o 
West Instrument Corp 
“MARKSMAN” 


INSTRUMENTS, RECORDING 
PRESSURE, FLOW, 
TEMPERATURE, ETC. 

Minneapolis-Honeyweill Regu 

lator Co., Industrial Div 


INSTRUMENTS, 
ROOF-CONTROL 

Herold Mfg. Co 

INSULATING MATERIALS, 
ELECTRIC 

Dow Corning Corp 

Duquesne Mine Supply Co 

General Electric Co., Chemical 
and Metallurgical Div., Insu 
lating Materials Section— 
“IRRATHENE” 

Irvington Div. of Minnesota 
Mining & Mfg. Co 

Johns-Manville—“FIBROID,” 
“ARMATURO.” “QUIN 
TERRA,” “QUINTERRA- 
BORD” “OUINORGO,” 
“QUINORGOBORD” 

Keasbey & Mattison Co : 

Minnesota Mining & Mfe. Co 
—“SCOTCHFIL,.” “SCOTCH 
CAST” RESIN 

National Electric Coil Co. 

Pennsylvania Electric Coil Corp 

Shell Oil Co 

United States Rubber Co. 

West Virginia Armature Co 

Westinghouse Electric Corp 


INSULATING MATERIALS, 
HEAT & COLD 

Bigelow-Liptak Corp 

Philip Carey Mfg. Co.— 
“CAREYC EL- ALL-TEMP- 
AIRCELL.” “IMPERVO- 
PERFECTO-EXCEL” 

Johns-Manville — “SUPER- 
EX,” “ASBESTO-SPONGE.” 
“THERMOBESTOS.” “ROC 
CORK.” “ZEROLITE.” 
“FIBROCEL.” “THERMO- 
FLEX.” “ASBESTOCEL.” 
“SPINTEX.” “BANROC” 

Keashey & Mattison Co 

Mexico Refractories Co — 
“PLASTIC.” “VEE-BLOCK 
CASTABLE.” “M-S.” “I-R-C” 

Pittsbureh Corning Corp.— 
“PFOAMGI AS” 

Pittsbureh Plate Glass Co.— 
“PPG FIBER GLASS” 

The Ruberoid Co 

United States Rubber Co. 


INSULATING MATERIALS, 
NOISE 
Johns-Manville — “SPIN- 
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Duff-Norton Jacks 
are safer, sturdier, faster, more economical—meet every modern mining need! 


SINGLE ACTION RATCHET LOWERING JACKS WITH FOOT LIFT 


1522 2028 Wy 
1528 





































































































514-mT 1017 
516-MT 1020 
521-MT 1022 
* 
S TONS Furnished with double 10 TONS Furnished with 18 TONS Double round 20 TONS Double round Jocks con be furnished 
round sockets and ste perat either of the f wing sock socket and ste ever bar . Ss and steel lever | 4 with either curved or 
ng lever 1 x 30 When pack i« ‘ and perating levers ry a 6 ng are stand xf Also furnished with 
net wader mad head ar be joubie round or small singie ara ¢ sipment Als fu sma angie round socket flat * 7 
P dropped or tripped instar round and steel lever 1% shed with large round arge round socket with Every Duff-Norton ratchet 
. - tae BP : os pocas See : ~ — ~ sap awl. aon & WP hl jock is guoranteed ot full 
r square socket to Git your omeeee eochet to @ a lining bar ; capacity for loods applied 
. ning bar g bers to either head or foot lift. 
| Jock No 3\4-mT 516-maT 32)-mT 7 : 228 id *Duff-Norton Potented 
Cop. Tom 5 5 5 5 5 2 spring mechonism, one 
ptt es 6 7% 2 : 28 28 complete unit—easily re- 
|Roise cx 7% 7% 4 9 5 3 , 7 & pioced. 
| Ft. Litt Pte. ins. 5 5 : « « ‘ ‘7/2 72 
| Weight Lbs 3 34 4 59 65 ry 3 
MINE ROOF JACKS AND FITTING 
JACK FITTINGS The following five heods, three handles, ond three bases ore ovoilable in 
ony combinction 
2 en op - S77 & 
\ © > v ‘\ . | | 
HEADS \ WY = YY wp e 
Factory mode TYPE “HH” —wed TYPE “8"—be TYPE ~64" TYPE “L"—for | TYPE “V"—for 
j wth 4° 4-Beom ond socket for Ac 8%", ond 11%" ongie support of vorow dometer 
complete jocks ° +, beoms sizes for H-beoms, ends of timbers, round tumbers 
8—16 Tons ? round or squore beoms or rods 
tombers 
mR-8 i . — a 4 
mn-16 pA B-% 
' t = fr =—~,— 
HANDLES gi— 
SLIDE HANDLE—tor extra ieve DROP HANDLE—simior to the WING NUT HANDLE—for open 
Angle Jock age in close quorters side hondie except # folds down crecs where o firm, two-handed 
8—16 Tons when not m we orp « possible 
Moke- it- yourself > 
fittings > ; |e 
8—16 Tons anee Ww CN / 
V 
* MR-80 | 
> mMR-160 ROUND BASE—cored pocket to ROUND FISHTAN BASE—cored SQUARE FISHTAM BASE—cored 
® on stonderd or extra strong pocket to # stonderd or extra pocket to ff ower end of squore 
pipe, with 4” diometer hole to trong pipe, with *,” diometer tubing, with '” diameter hole to 
fasten fitting to pipe. Use with hole to fasten fitting to pipe. Use fasten fitting to pipe. Use with 
%” diameter bolt %y” diometer bolt. End grooved %~ diameter bolt. End is grooved 
s to @ ove >” diometer pin to @ ower 1%" diometer pin 
= —— _ ———— 
meR-8 MAR -8-P (Co. Sr SHE 
For pin timbering or ongle jocks - > (Caney 16 tons ee ee - 
with squore tubing, specify MR-8-P [ kN oy tom — tone Sieaed 
——_——_ $$$ Joc .) y s p s euse 
or MR-16-P. For round tubing, specify [ Meme vem Mo numum mR-6 —~ 6 inches inches we 
Height Lal he “ Lu nt ~yrT- = ; ; gow 
MR-80-P or MR-160-P. Geeed on - ie a me $0 or - 1% 1S 2” Stonderd 
a So ———+ “ 0 
Pin timbering jocks A 45° : 45 |MR-160 oF 16 1% 1s 2” Extre 
6” - 33 46 R-160-P 
8—16 Tons | 42° 57” 34 r = Strength 
46° 63 36 54 
54" 69" 38 564 Heights given ore for type “8B” heods. For other 
40° 75 4 9 heods deduct 2” on MR-8 models, 144" on 
‘ ; 66" . 42 MR-16 models. MR-8 screws ore 14" dicmeter. 
Write for Bulletin AD 10— 72° 87° 43 MR-16 screws 1%” diometer 
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with Malleable iron GROOVED-TYPE 


ALUMIRON 
COUPLINGS 











for water, air and vent lines 
_ E Ri E Ss 1 oO oO oO — Standard weight malleable iron cou- 
plings available in 1” thru 12° size 
range 


Ww SERIES 500— Lightweight malleable iron couplings 


available in 2° thru 8" size range 


Lave now! let ug quote your neede!/ 








Leak-proof... —-) 
lock-tight joints! 


~ 
Alumiron Couplings are easy to use 5 f 
completely interchangeable with . 
ther grooved-type couplings 
@ COLD FORGE SIZING neans 
occurate machine type fit in 
sures sound couplings for easy 


field assembly 





@ CADMIUM-PLATED BOLTS... are standard p —_ 
corrosion resistont for ease of © ==) 


assembly, disassembly and re-use 





@ BUNA N OR NEOPRENE GASKETS oe 
rod bottle-tight seal under all pre: pepe 
produce a bo 'g alv on pre are invited 
sure conditions 








WHEN YOU NEED GROOVED-END FITTINGS: Alumiron grooved-end 
malleable iron fittings are available in standard sizes. For severely 
orrosive or abrasive service, Alumiron grooved-end fittings ore avail 
able with Polyviny!-chioride, Plastisol, Polyether K-51 or Neoprene 


Tech Bulletin 100 availabie on request. Send today! 


CHARLES E. MANNING CO. 


4700 Clairton Bivd., Pittsburgh 36, Pa 


Telephone: TUxedo 2-0800 
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COUSTIC,.” “SANACOUS 
TIC,” “PERMACOUSTIC, 
‘FIBRETONE,” “AIRA 
COUSTIC” 

Keasbey & Mattison Co 
“SPRAYED LIMPET,” 
“ASBESTOS” 

Minnesota Mining & Mfg. C« 

“SCOTCH” 

Pittsburgh Plate Glass Co 
“PPG FIBRE GLASS” 

United States Rubber Co. 


INSULATORS, ELECTRIC 


The Elreco Corp 
1-T-E Circuit Breaker Cx 
Ohio Brass Co 


INSULATORS, RUBBER 
Continental Rubber Works 


INSULATORS, SECTION 
The Elreco Corp.—“ELRECO 
INSURANCE, CASUALTY, 
WORKMEN'S COMPENSATION 

Bituminous Casualty Corp 

J. B. Pfister Co 

Reliance Insurance Co 
INSURANCE, PLANT & 

EQUIPMENT 

J. B. Pfister Co 

Reliance Insurance Co 

INSURANCE, SELF PROGRAMS 

J. B. Pfister Co 


J-HOOKS, INSULATED 
Duquesne Mine Supply Co 
The Elreco Corp.—“ELRECO 

J-HOOKS, NON-INSULATED 
The Elreco Corp.—“ELRECO 


JACKLEGS, PNEUMATIC 
Schroeder Brothers Corp 


JACK-PIPE 
Duquesne Mine Supply Co 


JACKS, AIR-OPERATED 
Duff-Norton Co. 
Joyce Cridland Co 
Templeton, Kenly & Co.— 
“REMO-TROL” 
JACKS, ANCHOR OR 
HOLD DOWN 
Templeton, Kenly & Co. 
JACKS, BELT-TENSIONING 
Temoleton, Kenly & Co.— 
“SIMPLEX” 
JACKS, ELECTRICALLY 
OPERATED 
Tempicton, Kenly & Co.— 
“REMOTROL” 
JACKS, GASOLINE- 
OPERATED 
Templeton, Kenly & Co.— 
“REMOTROL” 
JACKS, GEARED 
Duff-Norton Co. 
Joyce Cridland Co 
T ion, Kenly & Co.— 
SIMPLEX” 

JACKS, HYDRAULIC 
Blackhawk Mfg. Co 
Duff-Norton Co. 

Joyce Cridland Co 

Mosebach Electric & Supply ¢ 

National Mine Service Co 

H. K. Porter, Inc 

Schroeder Brothers Corp 

Snap-on Tools Corp 

Star Jack Co., Inc 

Templeton, Kenly & Co.— 
“SIMPLEX” 

JACKS, MECHANICAL 
Blackhawk Mfg. Co 


JACKS, PULLING 


Armstrong, Bray & Co 
Deaff-Norton Co. 
Joyce Cridland Co 
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Mosebach Electric & Supply Co 
National Mine Service Cx 

The Nolan Co. 

Penn Machine C< 

Star Jack Co., Inc 

Templeton, Kenly & Co.— 


“JENNY,” “CENTER-HOLE” 


Transall, Inc 


JACKS, PUSH & PULL 
Armstrong, Bray & ¢ 
Blackhawk Mig. Cx 
Duff-Norton Co. 

Joyce Cridland ¢ 

Mosebach Electric & Supply ¢ 
National Mine Service ( 
Penn Machine ( 


Templeton, Kenly & Co.— 
“SIMPLEX” 


JACKS, RACHET LIFTING, 
LOWERING 
Duff-Norton Co. 
Joyce Cridland Cx 
Guyan Machy. Co 
SIMPLEX” 
Mosebach Electric & Supply ( 
National Mine Service ( 
Penn Machine ( 
Templeton, Kenly & Co.— 
“SIMPLEX” 


JACKS, ROOF 
Duff-Norton Co. 
Duquesne Mine Supply 
Herold Mfg. ¢ 
Mining Progress, Inc 
Mosebach Electric & Supply ( 


“SIMPLEX” 
Vulcan Iron Works 


JACKS, ROOF, HYDRAULIC 
Penn Machine Co 
Templeton, Kenly & Co.— 

“SIMPLEX” 


JACKS, ROOF BOLT 
RECOVERY 
Templeton, Kenly & Co.— 
“SIMPLEX” 


JACKS, SCREW 
Duff-Norton Co. 
Joyce Cridland Co 
Ensign Electric & Mfg. ( 
Penn Machine Co 
Templeton, Kenly & Co.— 
“SIMPLEX” 


JACKS, TIMBERING 
Daff-Norton Co. 
Ensign Electric & Mig. ¢ 
Herold Mfg. Co 
Mining Progress, Inc 
Mosebach Electric & Supply ¢ 
Penn Machine Co 
Star Jack Co., Inc 
Templeton, Kenly & Co.— 

“SIMPLEX” 
JETS, OVERFIRE, 
SMOKE CONTROL 


Canton Stoker Corp TUR 
BO-AIRE” 


NG SAWS, 
PORTABLE ELECTRIC 
Black & Decker Mfg. Co 


NGS, PYRITE RECOVERY 


Denver Equipment Co.—“DEN- 
VER.” “SELECTIVE MIN- 


ERAL” 


Roberts & Schaefer Co., Sub. 
Thompson 


Starrett Co., Inc. 


JOINT COMPOUND, 
ALUMINUM CABLE 


The Elreco Corp 
JOINTS, HIGH PRESSURE 
AND TEMPERATURE 


Marman Div., Aeroquip Corp 
“LIVE JOINT,” “CONO 
SEAL” 
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i () 


AND CABLES FOR MINES... 


for use on 


Drills 
Cutters 
Loaders 
Conveyors 
Locomotives 


Shuttle Cars 


and all types of con- 
tinuous mining equipment 


above and below ground 


> 
Ml 


i 
: 





INSULATED WIRE CO. 
257 Pawtucket Ave., 
Pawtucket, R. I. 








Flat Twin Mining Machine Cable 
(Types W &G 





Locomotive Gethering Cable 





Portable Power Cable 2-4 Conductor Type G 
2-6 Conductor Type W 





Shovel Cables 
Clesses A, 8, Cand D 





Concentric Mining Machine Cable 





Portable Cords (Types $, $O, $3, $30 





Remote Control and Drill Cords 
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JOINTS, SWIVEL 
Chiksan Co 


JOURNAL BOXES, REBUILT 
Leman Machine Co. 


JOURNALS, BOXES 
American Car & Foundry Div 
ACF Industries, , 
C. S. Card Iron Works 
Chain am Ce —“REX” 


F City 

Helmick Foundry-Machine Co. 

Hyatt Bearings Div., General 
Motors Corp 

- we Co., Dept. CAMGL- 


MeNally-Pittsburg Mfg. Corp. 
Ore Reclamation Co 
West Virginia Armature Co. 


JUNCTION BOXES 
ELECTRIC, STRIPPING 
Atkinson Armature Works 
Crouse-Hinds Co 
Joy Mfg. Co. 

JUNCTION BOXES, 
ELECTRIC, UNDERGROUND 
Albert & J. M. Anderson Mfg. 

Co.—"“POW-R-GARD,” 

“GROUND-GARD”" 
Crouse-Hinds Co 
Ensign Electric & Mfg. Co 
Joy Mfg. Co 
National Electric 
Ohio Brass Co 
Schroeder Brothers Corp 


KNEE PADS 

General Scientific Equipment 
Co. —"“GS” 

Judsen Rubber Works, Inc 
Mine Safety Appliances Co. 
Mining Progress, Inc. 
National Mine Service Co 
Pulmosan Safety Equip. Co 


KNOCK OUT PUNCHES, 


HYDRAULIC 
Blackhawk Mfg. Co 


KW, KWRA, KVA, 
RKVA METERS 


The Bristol Co.—“BRISTOL'S” 
Westinghouse Electric Corp. 


LABORATORY EQUIPMENT 
Bausch & Lomb Optical Co 
Central Scientific Co 
Denver E Co.— 

“DENVER” 

Fisher Scientific Co 

Galigher Co. 

Robert Holmes & Bros., Inc 
ee Equipment Corp.— 

“LECO” 


Products Co 


Sturtevant Mill Co 
W. S. Tyler Co 


LABORATORY EQUIPMENT, 
COAL DRYING 
_—om Co., Dept. CAMGL- 


LABORATORY GLASSWARE 


Fischer & Porter Co.—“LAB- 
CREST” 


LABORATORY TESTING 
Commercial Testing & Engi 
neerin 
Denver i =! Co.— 
“DENVER” 
Galigher Co 
Mobile Drilling Inc. 
Southwestern Engineering Co 
Sturtevant Mill Co 
Warner Laboratories, Inc. 
Western Machinery Co. — 
“WEMCO” 


LACING, BELT 
Armstrong-Bray & Co 
Flexible Steel Lacine Co.— 


FLEXCO.” “FLEXCO 
HINGED.” “ALLIGATOR” 
General Splice Corp.— 
“MINET™ 
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LAMPS, INCANDESCENT AND 
FLUORESCENT 
National Mine Service Co. 


General Electric Co., Lamp 
Div.—"“GENERAL ELEC- 


TRIC” 
Mosebach Elec. & Supply Co. 


LARRIES 
Chain Belt Co.—"“REX” 
Connellsville Mfg. & Mine 
Supply Co. 
Irwin Foundry & Mine Car Co. 
“= Co., Dept. CAMGL- 


Stephens-Adamson Mfg. Co 


LARRIES, WEIGH 
Link-Belt Co., Dept. CAMGL- 
58 


LATHES 
Farrel-Birmingham Co., Inc 
South Bend Lathe Works 

LATEX 
B. F. Goodrich Industrial Prod 

ucts Co. 
LEADING WIRE 
Hercules Powder Co. 


LEVELS, ENGINEERS 
c Berger & Sons, Inc 
Bi RGER 
Gibraltar Equipment & Mig 


o. 
Guriey, W. & L. I 
Kern Instruments, Inc 

LEVELS, TRACK 
Aldon Co 


LIGHTING, EMERGENCY 


American Optical Co., Safety 
Products Div.—"“SENTRY- 


LITE” 
Exide Industrial Div., Electric 
Storage Battery Co.— 
“EXIDE LIGHTGUARD” 
LIGHTING, PORTABLE, 
PREFABRICATED 
Joy Mig. Co.—“STRING-O- 
LITE” 


LIGHTING FIXTURES 
Crouse-Hinds Co 
ideal-Simplet Fittings, Inc 
Phoenix Metal Products, Metal 
Spinning Div 
Westinghouse Electric Corp 


LIGHTING FIXTURES, 
UNDERGROUND 
Femeo, Inc. 
—_ Sim = Fittings, Inc 


het Co— 
MSA FLU SCENT” 


LIGHTING SETS, 
LOW-VOLTAGE 
Joy Mig. Co. 


LIGHTNING ARRESTERS, 
Delta-Star Electric Div.. H. K 
Porter Co. (Delaware) 
General Electric Co., Apparatus 
Sales Div 
Ohio Brass Co 
Westinghouse Electric Corp 


LIGHTNING ARRESTERS, 
HIGH-VOLTAGE 
Ohio Brass Co.—“THOREX”™ 


LIGHTS, VAPOR-TIGHT, 
PORTABLE FLUORESCENT 


Day-Ray Products, Inc 
“DAY-RAY”™ 


LINER PLATE, CHUTES 
CONVEYORS, ETC. 
American Brake Shoe Co., 
Amsco Div.—“AMSCO” 
Armco Drainage & Metal Prod., 
Inc 


Kanawha Mig. Co 

Laubenstein Mfg. Co 

McNally-Pittsburgh Mig. Corp. 

K. Prins & Associates 

LINER PLATE, SHAFT & 

TUNNEL 

Armco Drainage & Metal Prod., 

1 . 


nc. 
Republic Steel Corp 
“TRUSCON” 
LININGS, CHUTE, CERAMIC 
Bigelow-Liptak Corp. 


LININGS, CHUTE & FLUME 
Stonhard Co. Inc. 


LININGS, CHUTE, GLASS 


Pittsburgh Plate Glass Co 
“CARRARA” 


LININGS, CHUTE, METAL 
American Brake Shoe Co., 
Amsco Diw.—"“AMSCO” 
The Daniels Co., Contractors, 


mc. 
Enterprise Wheel and Car Corp. 
Iilinors Zinc Co 
Kanawha Mfg. Co 
Kensington Steel, Div. 

& Co. 
Laubenstein Mfg. Co 
Remaly Mfg. Co. Inc 
Stulz-Sickles Co.—"“MANGA- 

NAL” 


of Poor 


LININGS, CHUTE, RUBBER 
Boston Woven Hose & Rubber 
Co 
Galigher Co 
Goodall Rubber Co 
Goodyear Tire & Rubber Co 
Hamilton Rubber Mfg. Corp 
Industrial Rubber Products Co 
(Pa.) 

Linatex Corp. of America 
Magic Chemical Co—"“MAG 
IC-VULCIRON RUBBER 
Raybestos Manhattan, Inc., 
Manhattan Rubber Div 

Thermoid Co 


United States Rubber Co. 
LININGS, CHUTE, RUBBER, 
PLAIN & METAL BACKED 

B. F. Goodrich Industrial Prod 
ucts Co 

LININGS, CONCRETE 


Bigelow-Liptak Corp 
Cement Gun Co.—“GUNITE” 


Mayo Tunnel & Mine Equip- 
ment 

Sika Chemical Corp.—“PLAS- 
TIMENT CONCRETE 


DENSIFIER” 


LININGS, FURNACE 
Bigelow-Liptak Corp 
Cement Gun Co.—“GUNITE” 
Joseph Dixon Crucible Co 
Mexico Refractories Co 
LININGS, PNEUMATIC 
CONCRETE 
Cement Gun Co.—“GUNITE 
LININGS, SHEET, CONCRETE 
AND STEEL 
Amercoat Corp ‘AMER 
PLATE.” “T-LOCK AMER 
PLATE” 

LININGS, TANK 
Cement Gun Co.—"GUNITE” 
LININGS, TANK 
FLUORCARBON 
The Garlock Packing Co 

LININGS, TANK, GLASS 


a Plate Glass Co 
RRARA & HERCL- 
I TE” 


LININGS, TANK, RUBBER 
Enterprise Wheel and Car Corp. 


LININGS, TANK, METAL 
Continental Rubber Works 


Denver Equipment Co.— 


“DENVER” 

Galigher Co 

The Gates Rubber Co. Sales 
Div., Inc 

Goodall Rubber Co 

Goodyear Tire & Rubber Co 


Industrial Rubber Products Co 
(Pa.) 

Linatex Corp. of America 

Chemical Co MAG- 


Raybestos Manhattan, Inc., 
Manhattan Rubber Div 

Thermoid Co 

United States Rubber Co. 


LIQUIDS, REFLECTIVE 
Minnesota Mining & Mfg. Co 
CODIT’ 


LOADERS, BUCKET 


Clark Equipment Co., Construc 
tion Machinery Div 
MICHIGAN 


LOADERS, PORTABLE, BELT, 
BUCKET, CHAIN 

Barber-Greene Co 
Baughman Mfg. Co.. Inc 
Bonded Scale & Machine C« 

BONDED” 
Gruendier Crusher & Pulverize 
George Haiss Mfg. Co. Div 

Pettibone Mulliken Corp 
Irwin Foundry & Mine Car Co 
Kremser & Sons, Inc., Frank A 
Lippmann Engineering Works 


nc 
Stephens-Adamson Mfg. Co 


LOADERS, 

SELF PROPELLED BELT 
Athey Products Corp 
Link-Belt Co., I CAMGL- 

58—“JETSWINGERS” 


LOADERS, SHOVEL-TYPE, 
CRAWLER 
Allis-Chalmers Mig. Co., Con 
struction Machinery Div 
Baldwin-Lima-Hamilton Corp 
Construction Equipment Div 

‘LIMA 


J. L. Case Co 
TRAC 

Caterpillar Tractor Co.— 
TRAXCAVATORS'’ 

Eimco Corp 

Insley Manufacturing Corp 

International Harvester Co., 
Construction Equipment Div 
—“SKID-SHOVEL” 

Koehring Div. of Kochring Co 

Link-Belt Speeder Corp 

Mining Progress, Inc 

Morse Bros. Machinery Co 

Myers-Whaley Co.—“WHALEY 
AUTOMAX” 

Senford Day Iron Works, Inc 

Tractomotive Corp.—“TRAC- 
TOSHOVEL” 


LOADERS, SHOVEL-TYPE, 
RUBBER-TIRED 

Baldwin-Lima-Hamilton Corp 

Construction Equipment Div 
LIMA” 

Clark Equipment Co 
tion Machinery Div 
“MICHIGAN” 

The Frank G. Hough Co 
‘*PAYLOADER™ 

Insley Manufacturing Corp 

Koehring Div. of Koehring Co 

Link-Belt Speeder Corp 

Tractomotive Corp.—“TRAC- 
TOLOADER”™ 


LOADERS, TRACTORS 

J. L. Case Co.—"“CASE-TERRA 
TRAC.” “CASE-TERRA 
LOAD'R” 

Eimco Corp 

International Harvester Co., 
Construction Equipment Div 

The Oliver Corp 


LOADERS, TRACTOR-MOUNTED 
Allis-Chalmers Mfg. Co., Con 


CASE TERRA 


Construc 
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Na 


CALL ON 
KOPPERS 


SAVE / 


~ 





= 





Specify Pressure-Treated... 


MINE TIES 
LAGGING 


CRIBBING 
TIMBER SETS 


TROLLEY POLES 


Yes, PRESSURE-TREATED WOOD saves 
money for mine operators, because it 
gives built-in protection against decay 
and termite attack. As a result, pressure- 
treated mine ties, timbers, trolley poles, 
trestles, etc., retain their strength, and 
last 4 to 5 times longer than untreated 
material. Money is saved because main- 
tenance and replacement costs are 


greatly reduced and repair “down time” 


virtually eliminated 

Why does this treated wood retain 
its strength and last so iong? Because 
in Koppers pressure-treating process, 
the wood is not merely dipped, soaked 
or brushed. Instead, Creosote or Wol- 
man® salts are forced, under pressure, 
deep into the wood, giving thorough, 
lasting protection against decay and 


termite attack. 


TRESTLES 


Be sure to specify pressure treatment 
wherever wood must serve under severe 
conditions. Koppers is ready to sup- 
ply creosoted or Wolmanized-treated 
materials to meet your specifications. 
For additional information, or the 
name of your local Koppers repre- 
sentative, write to Koppers Company, 
Inc., Wood Preserving Division, Pitts- 


burgh 19, Pennsylvania. 
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Co ‘*PLYMOL TH TOROO 


. cere 


McNeil Mach. & Engr. Co.— 


Tidewater Oil Co 


Struction Machinery Div. 
Allis-Chalmers Mfg. Co. Indus 
trial Equipment Div. 
Clark E <papment _ Construc 
uon Machinery Divy.— 
“MICHIGAN” 
Eimco Corn 
Goodman Mfg. Co. 
International Harvester Co., 
Cc _— Equipment Div 
Joy Mf 


Morse 4. » Ranahienes Co. 


LOADERS, TRACTOR-MOUNTED 
REBUILT 
Leman Machine Co. 


ron coed BOOMS, APRON 
Fairmont achinery Co. 
Helmick Se Machine Co 
Robert Holmes & Bros., Inc 
Jeffrey Mig. Co 
Kanawha Mfg. Co 
Link-Bekt Co., Dept. CAMGL.- 
McNally-Pittsburg Mfg. C 
Morse Bros. Machinery Co” 
K. Prins & Associates 
Roberts & Schaefer Co., Sub. 
Starrett Co., Inc. 

W. J. Savage Co 
Stephens-Adamson Mfg. Co 
Webster Mfg. Co. Inc 


LOADING BOOMS, BELT 
Fairmont Machinery Co. 
Helmick Foundry-Machine Co 
Hewitt-Robins Inc 
Robert Holmes & Bros., Inc 
Jeffrey Mfg. Co 
=} o., Dept. CAMGL- 


MeNally- Mfg. Corp. 

Ore Reclamation Co 

K. Prins & Associates 

Roberts & Schaefer Co., Sub. 
Thompson-Starrett Co., Inc. 
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Stephens-Adamson Mfg. Co 
Webster Mfg. Co. Inc. 


LOADING BOOMS, CHAIN 
Fairmont Machinery Co. 
Helmick ee Machine Co 


Jeffrey *% 
Link- o., Dept. CAMGL- 


McNally-Pittsburg Mfg. Corp. 

Ore Reclamation Co. 

K. Prins & Associates 

Robert Holmes & Bros., Inc 

Roberts & Schaefer Co., Sub. 
Thompson-Starrett Co., Inc. 

Webster Mfg. Co. Inc. 


LOADING BOOMS, CHAIN 
RESCREENING 

Fairmont Machinery Co. 
Robert se & Bros., Inc 
ae # Mfg. 
Lin-Bolt o., _— CAMGL- 
K. Prins & Associates 
Roberts 


Schaefer Co., Sub. 
Co., Inc. 


LOADING-MACHINE CHECKS 


The Daly Ticket Co.— 
“DALY'S” 


LOADING MACHINES, REBUILT 
Leman Machine Co. 


LOADING MACHINES, 
UNDERGROUND, CRAWLER 
Eimco Corp. 
Goodman Mig. Co 
Jeffrey Mf Co 
Joy Mfg. Co. 
Link-Belt Speeder Corp EX 
CALODER"” 
The Long Co.—“MODEL 
88-C,.” “MODEL 188-C” 
Morse Bros. Machinery Co 
Myers-Whaley Co.—“WHALEY 


of the coal burning utilities in 
the United States rely on 


AUTOMAX" 

Sanford Day Iron Works, Inc 
LOADING MACHINES, 
UNDERGROUND, 
RUBBER-TIRED 

Jeffrey Mfg. Co. 
National Mine Service Co 
CLARKSON” 

LOADING MACHINES, 
UNDERGROUND, CONVERTED 
TRACK TO RUBBER 

Lee-Norse Co 


LOADING MACHINES, 
UNDERGROUND, 
TRACK-MOUNTED 

Eimco Corp. 

Gardner-Denver Company 

Goodman Mfg. Co 

Jeffrey Mf p 

Joy Mfg. 

Mining se Inc 

Miyers-Whaley Co.—"WHAL EY 
AUTOMAX” 


LOADING STICKS, 
LOCK-HOOK 
G. R. Johnson Loading Supplies 
LOCATORS, TRAILING-CABLE 


FAULT 
Ohio Brass Co 


LOCKERS 
The Moore Co 


Republic Steel Corp.— “REPUB 
LIC STEEL” 
LOCKERS, STEEL 
Miners’ Hardware Co.— 
“LYON METAL ‘OD- 
UucTs” 


LOCK NUTS 
Bearings, Inc 
Elastic Stop Nut Corp. « 
America— PLASTIC’ STOP 
NUTS’ 


Link-Belt Co. Dept. CAMGL- 
58 


National Electric Products Co 

The Palnut Co.—“PALNUT 

Republic Steel Corp “REPUB 
LIC NYLOK” 


LOCOMOTIVES, AIR 


Eimco Corp 


LOCOMOTIVES, BSATTERY 
General Electric Co., Apparatus 
Sales Div 
General Electric Co., Locomo- 
tive & Car Equipment Dept 
Goodman Mfg. Co 


Ironton Engine Co ‘IRON 
TON” 

Jeffrey Mig. Co 

Kersey Manufacturing Co., Inc 


Morse Bros. Machinery Co 


LOCOMOTIVES, CABLE-REEL 
General Electric Co., Apparatus 
Sales Div 
General Electric Co., Locomo 
tive & Car Equipment Dept 
Goodman Mfg. Co 
Jeffrey Mfg. Co 
National Mine Service Co 
West Virginia Armature Co 


LOCOMOTIVES, 
DIESEL HYDRAULIC 
General Electric Co., Locom 
tive & Car Equipment Dept 
LOCOMOTIVES, 
DIESEL, SURFACE 


Brookville Locomotive Works 
Diesel Energy Corp 


mae 
Oo4 KAS ae 
42 
50% 
:* ‘ 
' ’ 
+ Ne _ e 

%S ; 
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MERRICK WEIGHTOMETERS 


Because They . 


Have state and governmental approvals. 


Provide the finest in continuous weighing where ac- 


curacy is essential. 


Are adaptable to increased production requirements 


with minor adjustments. 


Continuously ae ee and totalize weights providing 


the answer to boi 


Can be supplied as a basic wilting unit or for com- 


pletely automated systems. 


Are designed to last a lifetime with minimum main- 


tenance. 


For blending, proportioning or interplant weighing or feed- 


Weightometer — 


MERRICK SCALE MFG. CO. 


Engineers and Manvfecturers of Automatic Weighing Equipment 
Autumn Street, Passaic, New Jersey 


inquire about Merrick Feedoweight and Type SV 
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Plymouth Locomotive Works. 
Div. of The Fate-Root-Heath 
Co PLYMOUTH TOROO 
MOTIVE” 

Vulcan Iron Works 


LOCOMOTIVE, 


DIESEL, UNDERGROUND 
Brookville Locomotive Works 
Goodman Mfg. Co 


Mayo Tunnel & Mine Equi; 
ment 
National Mine Service Co 


Plymouth Locomotive Works 


AEROSOI!I 

The Texas Co. 

Tidewater Oil Co 

Valvoline Oil Co., Div. of Ast 
land Oil & Refining Co 

Warren Retining & Chemica 
Co “PLASTILUBE ” 
BUSTRUX.,” “PLASTI 
GEAR.” “GREEN GOLD 
WARCO.” “STAYS IN 
LITHOLUBE” 

Ihe Whitmore Mfg. Co 
WHITMORE'’S PRESSURI 
PROOF’ 


ITE 
Lincoln Engrg. Co., 


“BULLNECK” 
Stewart-Warner Corp., 
Div 


LUBRICATING GUNS 


Alemite 


joseph Dixon Crucible ( 

Gray Co., Inc 

Guyan Machy Co ALEM 
ITE 

Lincoln Engrg. Co. Div. of 


McNeil Mach. & Engrg. Co. 


Div. of 
McNeill Mach. & Engr. Co.— 


Gray Co., Inc 

Lincoln Engrg Co., Div. of 
McNeil Mach. & Engrg. Co. 
—“MULTILUBER” 

Manzel Div., Houdaille Indus 
tries, Inc 

Nathan Mfg. Corp 
NATHAN,” “A,” “P” 


Stewart-Warner Corp., Alemite 
Div 

Trabon Engr. Corp 

Trico Fuse Mfg. Co TRICO 


LUBRICATING SYSTEMS, 








































. ” : is” IZED 
Div. of The Fate-Root-Heat! —“LUBRIGUNS CENTRAL 
Co.—-“PLYMOUTH MINE_ LUBRICANTS, ROCK DRILL Schroeder Brothers Corp Fesvel Com 
O-MOTIVE"” Socomy Mobil Oil Co. Inc Stewart-Warner Corp., Alemite Lincoln FE Co. Div. of 
LOCOMOT Sun Co. Div McNeil Mach. & Engrg. Co. 
IVES, —“CENTRO-MATIC” 
DIESEL-ELECTRIC LUBRICATING FITTINGS LUBRICATING SYSTEMS, Manzel Div., Houdaille Indus 
. Gray Co., 1 AUTOMATIC ~—— ~ 
Diesel Energy Corp a es ~~ Nat Mfg. D 
Differential Steel Car Co Guyan Machy. C ALEM Farval Corp Athan Voy 
General Electric Co., Apparatus 
Sales Div 
General Electric Co., Locomo JZ 
tive & Car Equipment Dept 
Plymouth Locomotive Works 
Div. of The Fate-Root-Heath 
c ‘PLYMOUTH ‘ . ¢ 
LOCOMOTIVES, ee — _ , 
GASOLINE, SURFACE Phone for a Demonstration 
Plymouth Locomotive Works i fhe Beaver } < P a 
Div. of The Fate-Root-Heatt er vate : Sypnwtme: 
Co.—“PLYMOUTH TOROO Kearny, New Jers 2600 
MOTIVE” P . ‘ 
For 6 42” biast holes, our experience ind 
LOCOMOTIVES, REBUILT cates that we can drill them faster and at Canons ofnvte 
Leman Machine Co. epecramaas - . < . COmMPAN 
a lower cost because we Nave combined 
LOCOMOTIVES, STORAGE iat om: daeala MOLE 
the best in applied drilling engineering . 
BATTERY ~. . - 
National Mime Service ( DRIL 
LOCOMOTIVES, TROLLEY D 
Differential Steel Car Co 
General Electric Co., Apparatus e } VU 
Sales Div e Gardner Denver AMG Mole Dril . 
(> ] } Co Onn C ‘ = 
‘tive r or E ey + Timken 62" carbide insert bits N 
Goodman Mfg Co ¢ International Harvester Truck 
Ironton Engine Co IRON T 
; TON . c e Cummins Diese! Engine 
effrey {fg 0 H 
Morse Bros Bachinery Co e Gardner-Denver WB) Compressor E 
National Mine Service Co 600 CFM at 100 PSI 
West Virginia Armature ( 
© Keystone Franks Rotary Mole 7 
LUBRICANTS Drilling Machine 
The American Oil Co O 
Ashland Oi] & Refining Cx ’ Cs 
ASHLAND’ While we DEMONSTRATE what 4 
Bearings, Inc.—“LUBRIKO" we can do, we cut your drilling Cc 
The Brooks Oil Co LEAD + me tin 
OLENE,” “KLINGFAST costs at the same ae GUN 
Samuel Cabot, Inc.—“CABOT'S Phone or write us for a DEM U 
TASGON CABOT'S ONSTRATION on your quarry with 
LUBRI-TASGON mine, read or construction jot vit 
Cities Service Oi] Co Timken 
D-A Lubricant Co., Inc threaded 
D-A” ‘aan 
Joseph Dixon Crucible Co = aie Oe 
Dow Corning Corp ae oe 
Esso Standard Oj Cx PEN 


O-1 ED EP.” “DIOL DX 


u CYLESSO,” 
CANTHUS,” “ROXTONEI 
AROX EP.” “NEBULA FP 
ANDOK..” “ESTAN 
CAZAR.,” ‘COMAI 
NAKTA 

Gueif Oil Corp 

Hulburt Oil & Grease ( 

Keystone Lubricating ¢ 


New Y 
cant ¢ 
OILS 

Omo Oil Co 

Pennsylvania Refining ( 

The Pure Oil Co POCO PB 
GEAR LUBRICANTS 


wk & New Jersey Lub 
NON-FLUID 





& 


STARDRILL-KEYSTONE COMPANY 


Shell Oi! Co 
Sinclair Refining Co ; 
Socony Mobil Oil Co. Inc MAIN OFFICE: BEAVER FALLS, PA., TELEPHONE 69 


Standard Oil Co. (Ind.) 

Stewart-Warner Corp., Alemite 
Div 

Sun O88 Co.—“SOLNUS.” 
SUNTAC, ‘SUNVIS” 

Swan-Finch Petrochemicals 


COAL AGE * Mid-July. 1958 


BRANCH 


MANUFACTURERS SINCE 


KEARNY, NEW JERSEY 


TELEPHONE 2 





2600 


1882 





C-E RAYMOND DEDUSTING 


an important feature in the 
Flash Drying of Fine Coal 





The prime function of the Dedusting Unit is to 
remove the maximum amount of dust from the 
dried coal and burn the ultra-fines in a furnace 
to supply the heat for drying. 


This provides a simple and effective method of 
handling two troublesome problems: 


1. Vent loss to atmosphere 

2. Loading nuisance 
It has been shown that the vent loss from the 
cyclone is all minus 200-mesh material. This may 
be only % of 1% or less, yet it causes objec- 
tionable pollution in congested areas. Often this 
fraction is high in ash, and therefore tends to 
degrade the final product. 


In drying the coal to the desired 3% moisture 
content, the tendency is to over-dry the ultra- 
fines, creating clouds of dust at all transfer points. 


How efficiently the Dedusting Unit overcomes 
these difficulties is proven by tests conducted in 
some of the installations below. For example, the 
records show that where the feed averages 8.2% 
through 325-mesh, the finished dried coal product 
is only 13% of this nuisance material. 


C-E RAYMOND Coal Drying installations 


Rochester & Pittsburgh Coal Co. 

Kent Mines, Mcintyre, Pa. (55)* 

Hanna Coal Co., Piney Fork, Ohio (40) 

Luzerne County Gas & Electric Corp. 

Hunlock Power Sta., Kingston, Pa. (50) 
Rochester & Pittsburgh Coal Co. 

Lucerne Mines, Homer City, Pa. (175) 

Island Creek Coal Co., Delbarton, W. Va. (65) 
Driseo Company, Library, Penna. (42) 

Kuesel Coal Company, Milwaukee, Wis. (15) 
Eastern Gas and Fuel Associates 

Wharton, Boone County, W. Va. (57) 

Blue Diamond Coal Co., Leatherwood, Ky. (75) 
Island Creek Coal Co., Delbarton, W. Va. (60) 
Black Star Coal Corp., Alwa, Ky. (60) 

Hanna Coal Company, Adena, Ohio (160) 

Red Jacket Coal Corp., Coal Mountain, W. Va. (40) 
Clinchfield Coal Co., Dante, Va. (180) 

Valley Camp Coal Co., Triadelphia, W. Va. (50) 
Harmar Coal Co., Harmarville, Pa. (120) 
(Formerly Consumers Mining Company) 

Jamison Coal & Coke Co., Farmington, W. Va. (157) 
Red Jacket Coal Corp., Red Jacket, W. Va. (70) 
Eastern Gas & Fuel Associates 

Wharton, Boone County, W. Va. (60) 


COMBUSVION E 
1315 North Branch St. of 


Chicago 22, Illinois 
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SYSTEM 


At a6 ™iet 















THE C-E RAYMOND 
FLASH DRYING SYSTEM 
FOR FINE COAL 


WITH C-€ DEDUSTING SYSTEM J \ ¢} i} 


a) j 


j 
» 6*6eome | 
* ' 

















| 


The C-E Raymond Dedusting Unit is available for addi- 
tion to existing C-E Flash Drying Systems, and also for 
new equipment. Write for pamphlet. 





Mitsubishi Mining Co. Ltd., Namazuda, Japan (10.7) 
United States Dept. of Interior 

Bureau of Mines, Morgantown, W. Va. (1.6) 
Island Creek Coal Co., Mine #6 Bartley, W. Va. (120) 
Pittsburgh Consolidation Coal Co. 

Pipeline Project, Cleveland Electric 

Illuminating Co., Eastlake, Ohio (203.2) 
Consolidation Coal Company, Mine #93 
Fairmont, W. Va. (200) 

Jewell Ridge Coal Company 

Tazewell, Virginia (68) 

Bethlehem Steel Company for 

Erie Mining Co., Emco, Minn. (36.5) 

Carbon Fuel Co., Carbon, W. Va. (60) 
Consolidation Coal Co., Jamison-Loveridge Mine, 
Fairview, W. Va. (400) 

Island Creek Coal Co., Mine #28, 

Argonne, W. Va. (100) 

Omar Mining Co., Omar, W. Va. (176) 
Amherst Fuel Co., Slagle, W. Va. (190) 

*Tons of dry coal per hour 


EERING, INC. 
Wwistctr 


Sales Offices in 
Principal Cities 


Mid-July. 1958 * COAL AGE 














“NATHAN, A. 74 


Stewart-Warner Cory Alemite 
Div 
Irabon Engr. Corp 


Trico Fuse Mfg. Co *‘TRICO” 


LUBRICATING SYSTEMS, 
CIRCULATING OIL 


Trabon Engr. Corp.—“METER 
FLO 
LUBRICATING SYSTEMS, 
MANUAL 


Farval Corp 


LUBRICATING SYSTEMS, 
SPRAY, MANUAL, AUTOMATIC 
Farval Corp 

LUBRICATORS 
The Lunkenheimer Cx 
BANNER.” “MAJOR 
INDEPENDENT,” PARA 
GON.” “PENLO PRE 

MIER.” “SENIOR 

LUBRICATORS, FLANGE 
Nathan Mfg. ( 

Transall, Inc 
LUBRICATORS, 
JOURNAL-BEARING 
American Brake Shoe ( 
Railroad Products Div 
LUBRICATORS, RAIL 
American Brake Shoe ( 
Railroad Products Div 
LUMBER, TREATED, 
UNTREATED 
Tr. J. Moss Tie Cx 
LUMBER & TIMBER 
Republic Creosoting Co 
MACHINE & MOTOR MOUNTS 
Dayton Rubber Cx 
MACHINE GUARDS, 
PARTS FOR 
Helmick Foundry-Machine ( 
Hendrick Mig. Co. 
MACHINES, CUSTOM-BUILT 
National Mine Service ( 
CLARKSON 
MAGNETS, 
PERMANENT NONELECTRIC 
Crucible Steel Co. of America 


MAGNETS, PLATE TYPE 
Magnetic Separator Co 


MAGNET WIRE 
Crucible Steel Co. of 
General Electric Co., 

tion Materials Div 
Rome Cable Corp 

MAGNETIC SEPARATORS 
Eriez Mfg. Co 


Dings 


America 
Construc 


MAGNETIZING BLOCKS 
Magnetic Separator ¢ 


MAGNETITE 
The Daniels Co.. Contractors, 
Inc. 
Orefraction, Inc 


MAGNETITE 
RECOVERY DENSIFIERS 
Colorado tron Works Co 4 
Sub. of Mine & Smelter 
Supply Co.—“AKINS 
Western Machinery Co.— 

“WEMCO” 

MAGNETITE 
RECOVERY SEPARATORS 
The Daniels Co., Contractors, 

Inc. 
Dings Magnetic Separator 
Eriez Mfg. Co 
jeffrey Mig. Co 
Link-Bekt Co., Dept. CAMGL- 


Dings 


Magnetic Engre & Mig ¢ 
Stearns Magnetic Products 


MAGNETS, CHUTE-TYPE 
Dings Magnetic Separator ¢ 
Eriez Mfg. Co 
Magnetic Enere & Mig. Cx 
Stearns Magnetic Products 
Sprout, Waldron & Co., Inc 


MAGNETS, PERMANENT 
Stackpole Carbon Co 
“CERAMAGNET 
MAGNETS, PERMANENT 
NONELECTRIC, CHUTE, 
PULLEY, SUSPENDED 
Dings Magnetic Separator ¢ 
Eriez Mfg. Co 


The Homer Mfg. Div.. The 
Ohio Electric Mig. Co 


HOMER” 
Magnetic Engre & Mig. Cx 
W. J. Savage Co 
Stearns Magnetic Products 


Transall, Inc 


MAGNETS, PULLEY-TYPE 
Dings Magnetic Separator Co 
Eriez Mfg. Co 
Magnetic Engrg. & Mfg. Co 
Stearns Magnetic Products 


MAGNETS, SUSPENDED 


Dings Magnetic Separator Co 
Eriez Mfg. Co 
Magnetic Engre & Mig. Cx 


Stearns Magnetic Products 


MAINTENANCE KITS, 
HYDRAULIC 
Blackhawk Mfg. Co 


MALLETS, RUBBER 
Goodyear Tire & Rubber 


MAPS, TOPOGRAPHIC, 
PHOTOGRAPHIC 
Acrial Surveys. Inc 
Aero Service Corp 
American Air Surveys, Inc 
Jack Ammann Photogrammetric 
Engineers, Inc 
MASKS, DUST 
Martindale Electric Co 
METALLIZING EQUIPMENT 
Wall Colmonov Corp 
SPRAY WELDER” 
METALLIZING WIRE 
Crucible Steel Co. of America 
METERS, COMPRESSED-AIR 
New Jersev Meter Co *TOOI 


OM-ETER,” DRILL-OM 
ETER 


— 


METERS 
Analytical Measurements, Inc 
METERS, ELECTRICAL— 
See AMMETERS, ETC, 


METERS, WATER, VENTURI 


I co Inc TWIN-THROAT™ 
MICA MAT 

General Electric ( Chemical 

& Metallurgical Div Insulat 


ng Materials Section 


MICA, PASTED 


General Flectric Co. Chemical 
& Metallurgical Div.. Insulat 
ng Materials Section 

MICROSCOPES 

Bausch & Lomb Optical ( 


LOOKING FOR LOST PROFITS? 





Fisher 


Screntufic Co 


MILLING MACHINES 


Farrel-Birmingham Co.. Inc 
South Bend Lathe Works 


MILLISECOND CONNECTORS, 
DETONATING FUSE 
E. lL. du Pont de Nemours & 
Co., Inc., Explosives Div 
King Powder Co., Inc 
Olin-Mathieson Chemical Corp 
Explosives Div 


MILLS, BOWL, IMPACT, 
SCREEN, VERTICAL 


Combustion Engineering, Inc 
C-E-RAYMOND” 


MILLS, LABORATORY 
American Pulverizer Co. 
Central Scientific Co 
Combustion Engineering, Inc 

C-E-RAYMOND"” 
Denver Equipment Co.— 
“DENVER” 
Fisher Scientific Co 
Sturtevant Mill Co 


MINE TIES, 
PRESSURE-CREOSOTED 
Koppers Co., Inc.. Wood Pre- 

serving Div. 

MINE TIES, 
PRESSURE-TREATED 
Koppers Co.. Inc.. Wood Pre- 
serving Div.—“WOLMAN- 

IZED” 


MOILS 
Howells Mining Drill Co 


MOISTURE-BARRIER PAPER 
Fulton Bag & Cotton Mills 


MOISTURE METERS 

The Bristol Co.—“THERMO- 
HUMIDIGRAPH"™ 

Hey! & Patterson, Inc.— 
“OLIVO” 

Industrial Physics & Electr 
c o 

Viking Machinery Sales Corp 


MOISTURE TESTERS 
Analytical Measurements, Inc 


MORTAR, REFRACTORY 
Johns-Manville — “SIL-O-CEL” 


Mexico Refractories Co.— 
“LO-SET,” “MEX-LOX,” 
‘MILL MORTAR,” “BOND 


onics 








Kensington Engineers also greatly improved the design of these parts, 
making them easier to assemble. Two men can easily replace the outer 
segments of the renewable tooth sprocket without removing the chain 
during the lunch bour. A complete set of Rim Segments cost less than 
2 OMme-prece sprocket 


Kenkrome Chain and Sprockets are built to fit all standard mine and 
preparation plant conveyors and elevators. Operators who have installed 





these parts, discovered that they last longer and require less maintenance, 
resulting in continuous uninterrupted service and higher earnings. Why 
don 


wr pay ) onvert to 








| KENSINGTON STEEL CO., Dept. M, 505 Kensington Ave., Chgo. ost 
OvISION OF POOR & CO. CHICAGS ] 
| —) Please quote prices 
Standard Rivetiess Chain available to fit standard equipment Chein (Chain No —_..._-_- F¥pPe ae Length ! 
| « Attachment No 
Information i (or 2 Bolt Pins) 5 ed Ev : | 
Coal Mines and Preparation plants are converting to Kenkrome Rivetiess 2 . ae — eee 
Chain and Renewable Tooth Sprockets for their ability to regain los ket { Chain No -No. Teeth__ Shaft Dia 
profits through increased production efficiency | information ) Hub Length fCentra!(} Keywoy_______ | 
Kenkrome Rivetiess Chain and Renewable Tooth Sprockets are the devel | (Offset () Bushed ae | 
opments of Kensington Sccel These wear-resistant replacement parts Name 
are made of a specially alloyed manganese steel that is initially harder | ae % . | 
than other manganese steels, and has the unusual capacity of developing Company - — — 
an even greater surface hardness in those areas where the wear factor is Address | 
most intense. Meanwhile, the metal underneath still remains tough, ; ; n a 
more able to withstand those sudden shocks, abrasion and corrosion that City Zone Scate I 
destroy ordinary metais ns cane cole ell aan Gimp aus eum Gb els Gale > Obs s, ds ds Se 


COAL AGE * Mid-July. 1958 








dl ae 





t you return the coupon today for further information on how it 
t Kenkrome ’ 


You'll be under no obligation 
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SE1,” “HILOSET 
HILOSET” 


»” “SUPER 


MOTOR CONTROL CENTERS 
Cutler-Hammer, Inc. — 
“UNITROL” 


MOTOR CONTROLLERS, 
STARTERS 
Allis-Chalmers Mfg. Co., 
trial Equipment Div. 
Arrow Hart & Hegeman Electric 
Co 
Clark Controller Co. 
Cutler-Hammer, Inc.—“C-H" 
Electric Machinery Mfg. Co 
Flood City Brass & Electric Co. 
General Electric Co., Apparatus 
Sales Div. 
F. R ee & Sons — 
“HAN 
Joy Mie. € 
Ohio Brass c o 
W. J. Savage Co 
Schroeder Bros. 
Westinghouse Electric Corp 


Indus 


MOTOR-GENERATOR SETS 
Air Reduction Sales Co., A Div 
of Air Reduction Co., Inc 
Allis-Chalmers Mfg. Co., Indus 
trial Equipment Div 

The Louis Allis Co 

The Electric Products Co 

Electro Dynamic Div. of Gen 
eral Dynamics Corp. 

Elliott Co 

Ensign Electric & Mfg. Co 

General Electric Co., Apparatus 
Sales Div 

F. R. Hannon & Sons 
“HANCO” 

Hobart Bros. Co 

Joy Mfg. Co. 

The Lincoln Electric Co 
“SHIELD-ARC” 

The Master Electric Co. Div 
of Reliance Electric & Eng 


Co 
Morse Bros. Machinery Co 
Reliance Elec. & Eng. Co 
Robbirs * Myers, Inc. — 
“R & 


Westinghouse Electric Corp 


MOTOR REWINDING, 
REDESIGN & REPAIRS 
National Electric Coil Co 


MOTOR REWINDING, 
REPAIRS 
Flood City Brass & Electric Co. 
Guyan Machy. Co 
*. R. Hannon & Sons — 
“HANCO” 
Joy Mfg. Co. 
Pennsylvania Electric Coil Corp 
Scranton Electric Construction 
o 
West Virginia Armature Co 
Westinghouse Electric Corp 


MOTORS, AC 
Allis-Chalmers Mfg. Co., 
trial Equipment Div 

The Louis Allis Co 

Bonded Scale & Machine Co 

J. D. Christian Engineers 

Diehl Manufacturing Co 

Dooley Brothers 

Electric Machinery Mfg. Co 

The Electric Products Co 

Electro Dynamic Div. of Gen 
eral Dynamics Corp 

Elliott Co 

Flood City Brass & Electric Co. 

General Electric Co., Apparatus 
Sales Div 

M. Glosser & Sons, Inc 

Guyan Machy. Co 

F. R. Hannon & Sons 
“HANCO” 

Joy Mfg. Co. 

The Lincoln Electric Co.— 
“MULTIGUARD” 

The Master Electric Co. Div 
of Reliance Electric & Eng 
Co 


Indus 
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Morse Bros. Machinery Co 
Mosebach Electric & Su ly Co 
Reliance Elec. & Eng. Co. 

a £ Myers, Inc.— 


w. . “Shvage Co 

Schroeder Brothers Corp 

Sterling Electric Motors, Inc 
“STERLING” 

U. S$. Electrical Motors, Inc.— 
“UNICLOSED,” “VARI- 
DRIVE,” 

Wagner Electric Corp. 

Westinghouse Electric Corp 


MOTORS, AIR 
Chicago Pneumatic Tool Co 
Eimco Corp 
Gardner- Denver Company 

Co.—“TURBINAIR 
NAIR” 


Schroeder Brothers Corp. 


MOTORS, DC 
Allis-Chalmers Mfg. Co., 
trial Equipment Div. 

The Louis Allis Co 

J. D. Christian Engineers 

Diehl Manufacturing Co 

Dooley Brothers 

Electro Dynamic Div 
eral Dynamics Corp 

Elliott Co 

Ensign Electric & Mfg. Co 

Flood City Brass & Electric Co. 

Apparatus 


Indus 


of Gen 


General Electric Co., 
Sales Div. 

M. Glosser & Sons, Inc 

Guyan Machy. Co 

F. R. Hannon & Sons 
“HANCO” 

Joy Mig. Co. 

The Master Electric Co. Div 
of Reliance Electric & Eng 
Co 

Morse Bros. Machinery Co 

Mosebach Electric & Supply Co 

Reliance Elec. & Eng. Co 

Robbins & Myers, Inc. — 

“R & M” 


W. J. Savage Co 
Schroeder Brothers Corp 
Westinghouse Electric Corp 


MOTORS, FLUID 
Link-Belt Co..— Dept. CAMGL- 
58—“ELECTROFLUID” 
The Master Electric Co., 
Reliance Electric & Eng Co 
Schroeder Brothers Corp 
Vickers Incorporated 


MUFFLERS 


Fluor Products Co 


American Steel & Wire Div.. 
US. Steel Corp. 


NEWSLETTERS, Commas 
Elliott Service Co., Inc 

“MANAGEMENT 

MATION” 


INFOR 


NIBBLERS, 
PORTABLE ELECTRIC 


Black & Decker Mfg. Co 


NICKEL & NICKEL ALLOYS 
International Nickel Co., Inc 
NOZZLES, AIR, BRONZE 
The Lunkenheimer Co 

“LUNKENHEIMER”™ 


NOZZLES, BLASTING 


Norton Co.—“NORBIDE” 
NOZZLES, FOG 
Blaw-Knox Co 
Bete Fog Nozzle, Inc 
Fyr-Fyter Div. 
Industrial Sales Dept., John 
Bean Div., Food Machinery 


& Chemical Corp 
S. P. Kinney Engineers, Inc 


“SYNCROGEAR”™ 


NOZZLES, SPRAY 
Bete Fog Nozzle, Inc 
Blaw-Knox Co. 
The Branford Co.—“BRAN 
ORD” 


F 
Chain Belt Co.—“REX” 
The Deister Concentrator Co 
“CONCENCO” 
Deister Machine = 
The Duriron Co., 


Fyr-Fyter Div. 
Industrial Sales Dept., John 
Bean Div.. Food Machinery 


& Chemical Corp. 
Johnson-March Corp 
S. P. Kinney Engineers, Inc 
= we Co., Dept. CAMGL- 


Viking Machinery Sales Corp 
West Virginia Armature Co 
Worthington Corp. 


NOZZLES, WET ROCK 
DUSTING 

American Mine Door Co. 

Mine Safety Appliances Co. 


NuTs 

Bethlehem Steel Co 

Central Mine Supply Co. Div 
Pickard Industries, Inc 
“PROTECTO” 

Guyan Machy. Co 

The Palnut Co. —“PALNUT 

Republic Steel—“REPUBLIC™ 

Sheffield Div.. Armco Steel Corp 

Tamping Bag Co. Div., Pickard 
Industries, Inc.— 
“SPECIAL-SAFETY™ 


NUTS, MINE ROOF BOLTS 
The Palnut Co—“PALNUT™ 


The Bristol Co—“DYNA- 
MASTER” 

Martindale Electric Co 

Westinghouse Electric Corp 


Oll, CUTTING, THREADING 
ba ae Tool Co.—“RIDG- 
OL” 


OUS HYDRAULIC— 
SEE HYDRAULIC FLUIDS 


ous 
Lubriplate Div.. Fiske Bros Re 
fining Co—“LUBRIPLATE™ 
Hulbert Oil & Grease Co 
Pennevivania Refining Co.— 


“SERIES 3." “H. D.” 
The Pure Oi} Co—“PURO 
PALE RX.” “SULTANA X 


HEAVY DUTY” 

Sinclair Refining Co — 
“TENOL.” “RUBILFENE.” 
“PENNANT E P.” “OPA! 
INE MULTI-PURPOSF ” 
“JET.” “STNCLAIR ONYX” 

Soconvy Mobil Oil Co. Inc 

Swan-Finch Petrochemicals 


OMS, AIR TOOL 


New York & New Jersey Lubri 
cant Co. 
Socony Mobil Oil Co. Inc 


OILS, COMPRESSOR 
Socony Mobil Oil Co. Inc 
Sun O88 Co—“SOLNUS” 


OILS, PENETRATING 


Swan-Finch Petrochemicals- 
AEROSOL” 


OVERCASTS, 
CORRUGATED STEEL ROUND 


Armco Drainage & Metal Prod., 
Inc 


OXYGEN-ADMINISTERING 
EQUIPMENT 
Marathon Coal Bit Co. Inc.— 

“AIRCO” 





. Co.— 
“DEMAND EOPHORE,” 
“PNEOLATOR..“ “PNE- 

”" “PULMONARY 
VENTILATOR” 


PACKERS 
Spang & Co. 


PACKING 
Anchor Packing Co 
Boston Woven Hose & Ruboc 
Co., Div. of American Bilt 
rite Rubber Co. 
The Garlock Packing Co 
Goodall Rubber Co 
Goodyear Tire & Rubber Co 
Guyan Machy. Co.—“]-M” 


——— Rubber Products Co 
(Pa. 
Hewitt-Robins 
Johns-Manville—“CENTRI- 
PAC,” “CHEMPAC.,” 
JEWETT,” “KEAR- 
ARGE.” UL, 
“"NAVALON SEA 
RINGS. rome, SERV CE.” 
“SEIGEL ITE.” “MOBIL 
ENE,” “U NE EEPAC.” 
“CUMPAC,” “INTER 
LOCKED” 
Quaker Rubber Div. H. K 


Porter Co., Inc 
Raybestos Manhattan, Inc., 
Manhattan Rubber Div 

“RM” 


Republic Rubber Div.. 
Rubber & Tire Co 


Lee 


PACKING, HYDRAULIC 
Flood City Brass & Electric Co. 


PACKING, RUBBER 
Hewitt-Robins Incorporated 
United States Rubber Co. 


PACKING, RUBBER, PLASTIC, 
ASBESTOS 


B. F. Goodrich Industrial Prod 
ucts Co 


PACKING, SHEET 
Hewitt-Robins Incorporated 


Industrial Rubber Products Co 
(Ww. Va) 


PACKING EQUIP., BAG 
Bemis Bro. Bag Co 


PAINTS 
Samuel Cabot, Inc.—“CABOT'S 
FLEXIBLAC.” “CABOT'S 
COLLOPAKES,” “HOUSE 
& TRIM” 
Philip Carey Mfg. Co 
Joseph Dixon Crucible Co 
Ma Chemical C 0.— 
_ MAGI IC-VULC” 
du Pont de Nemours & 
4 Inc.—“DUCO"® Dt 


Plate Glass Co 
“PI “FSBURGH™ 

Rust-Oleum Corp 

Sika Chemical Corp.—‘“SIKA 
KOTE” 

United States Rubber Co. 

Wilbur & Williams Co CA 
40” 


PAINTS, ALUMINUM 
Joseph Dixon Crucible Co 
E. L. du Pont de Nemours & 
Co., Inc 
gic Chemical Co.— 
“MAGIC-VULC” 
Master Bronze Powder Co 
Inc. —“BROMA” 
Pittsburgh Plate Glass Co 
“PITTSBURGH” 
Rust-Oleum Corp. 
Wilbur & Williams Co.— 
fi LUME” 


PAINTS, DAMP SURFACES 
Wilbur & Williams Co.— 


Mid-July. 1958 * COAL AGE 
















DENVER 
“Sub-A" 
FLOTATION 







OTHER ITEMS: Ore Testing, Mill Design, Pilot Plant and Laboratory Equipment, Jigs, Tables, Hydra 


Classifiers, Power Plants, Elevators, Conveyors, Reagent and Ore Feeders, Pulp Distributors, Dryers 
Ore Cars, Tanks, Placer Equipment, Cyanide and Leaching Equipment 





“> / / s 
The firm that makes tls friends happier. healthier and wealthier 
SEVENTEENTH 


DENVER EQUIPMENT COMPANY | =<: > coors 


COAL AGE * Mid-July, 1958 








“DAMPCOAT™”™ 


PAINTS, ELECTRIC 
INSULATING 
General Electric Co., Chemical 
& Metallurgical Div., Insulat- 
ing Materials Section 


PAINTS, INDUSTRIAL 
Guyan Machy. Co 


PAINTS, REFLECTIVE 
E. 1. du Pont de Nemours & 
Co., Inc 
Pittsburgh Plate Glass Co 
“PITTSBURGH” 


PAINTS, SPRAY, ALKYD 
ENAMEL 
Master Bronze Powder Co., 


Inc—“BROMA SPRAY IT 
YOURSELF” 


PANELBOARDS 

The Bristol Co.—“BRISTOL'S” 

Clark Controller Co.— 
“AMERICAN” 

Crouse-Hinds Co 
he Daniels Co., Contractors, 
Inc. 

Hays Corp 

I-T-E Circuit Breaker Co 

Johns-Manville—“ASBESTOS 
EBONY,” “OHMSTONE”™ 

Westinghouse Electric Corp 


PANELS, INSTRUMENT 
The Bristol Co.—“BRISTOL’S” 
Fischer & Porter Co 
Foxboro Co 
Hays Corp 
Minneapolis-Honeywell Regula 

tor Co., Industrial Division 
Stewart-Warner Corp., Alemite 
Div 
Westinghouse Electric Corp 


PAPER, ELECTRIC INSULATING 

General Electric Co., Chemical 
& Metallurgical Div., Insulat- 
ing Materials Section 


PARTS, DRILLING MACHINES 
1. Steel, Div. of Poor 


Mobile Drilling. 
Stardrill- sk “C o—*KEY- 
STONE,” “STAR” 


PARTS, LOCOMOTIVE 
Flood City Brass & Electric Co. 
“eee Engine Co.—“IRON- 
TON 

Jeffrey Mfg. Co 

Kelly Manufacturing Co., Ma- 
chine Parts Div 

Mosebach Electric & Supply Co 

National Mine Service Co. 

Penn Machine Co 

Pittsburgh Gear Co 

The Tool Steel Gear & Pinion 
Co 

Bertrand P. Tracy Co 

West Virginia Armature Co 


PARTS, MINING MACHINERY 
American Brake Shoe Co., Am- 
sco Div.—“AMSCO’ 
American Brake Shoe Co., Na- 
tional Bearing Div. 
‘ood City Brass & Electric Co. 
Guyan Machy. Co 


Howells Mining Drill Co. 
Jeffrey Mfg. Co 


Joy Mfg. Co. 
_<_ Mfg. Co., Machine Parts 
iv. 


oy. Steel, Div. of Poor 


Co 
wo Coal Bit Co., 
"MARATHON,” “TRAC 
Mining Machine Parts Inc. 
a Electric & Supply 
oO 
National Mine Service Co 
Penn Machine Co 
Pittsburgh Gear Co 
Taylor-Wharton Co., Div 
Harsco Corp 
ber, Tool Stee! Gear & Pinion 
0 


Inc.— 


Bertrand P. Tracy Co 
West Virginia Armature Co 


PARTS, MOTOR, ELECTRICAL 
Flood City Brass & Electric Co. 
Jefirey Mfg. Co 
Kelly Manufacturing Co.. Ma 

chine Parts Div 
Reliance Elec. & Eng. Co 
Bertrand P. Tracy Co 
West Virginia Amrsature Co 


PARTS, PULVERIZER, 


MANGANESE 
Kensington Steel, Div. of Poor 
& Co. 


PARTS, SHUTTLE CAR 
vee City Brass & Electric 
o. 
Jeffrey Mfg. Co 


Joy Mig. Co. 
Kelly Mfg. Co., Machine Parts 
Div 


National Mine Service Co 
Penn Machine Co 
The Tool Steel Gear & Pinion 


Co 
Bertrand P. Tracy Co 
West Virginia Armature Co 


PARTS, TRUCK 

C. S. Card lron Works 

Hendrickson Mfg. Co 
Truck Co. 


PENTAPRISMS, (RIGHT-ANGLE) 
(SINGLE & DOUBLE) 
Kern Instruments, Inc 


PH INDICATORS 
Analytical Measurements, Inc 
Beckman Instruments, Inc., 

Process Instruments Div 
The Bristol Co BRISTOL'S 
Fisher Scientific Co 
Foxboro Co 
Industrial Physics & Electronics 

0 


Minneapolis-Honeywell Regula 
tor Co., Industrial Div 
Scientific Instruments Div 


Beckman Instruments, Inc 
Westinghouse Electric Corp 


PHOTOCOPY EQUIPMENT, 
MATERIALS 


Peerless Photo Products, Inc.— 
“DRI-STAT” 


PICKING TABLES 
Bonded Se: 4 & Machine Co 


Robert Holmes & Bros. Inc 
Jeffrey Mfg. Co. 
Kanawha Mfg. Co. 
Kremser & Sons, 


A 
- Co., Dept. CAMGL- 


E. F. Marsh Engrg. Co.— 
“MARCO” 

Morse Bros. Machinery Co 

Ore Reclamation Co 

K. Prins & Associates 

Roberts & 


w.J Savage Co 
Stephens-Adamson Mfg. Co 
Syntron Co 
Wilmot Engineering Co. 
PICKS 
The Bowdll Co. 
The Leetonia Tool Co 
PILING 
Republic Creosoting Co 
PILINGS, LIGHTWEIGHT 
STEEL SHEET 
L. B. Foster Co. 


PILING, TREATED, UNTREATED 
T. J. Moss Tie Co. 


PULLOW BLOCKS 
Browning Mfg. Co 


Inc., Frank 


PULLOW BLOCKS, 
ANTIFRICTION-BEARING 


Ahiberg Bearing Co.— “AHL- 
BERG 

Bearings, Inc. 

Chain Belt Co.—“SHAFER” 

Continental Gin Co., Ind. Div 

Dodge Mfg. Corp.—“SC-SCM- 
SLP,” “SPHER-ALIGN”™ 

The Fafnir Bearing Co 

Guyan Machy. Co.—“SEAL- 
MASTER” 


“JONES” 
wy Boy Co. 
iz 
Link- Belt Co., c AMGL-S8 
—“L INK_BEL “JPs.” 
“MILL BEARING, yg 
“SPHERICAL” 


SKF Industries, Inc 
Stephens-Adamson Mfg. Co.— 
“SEALMASTER”™ 
Transall, Inc 
Wilmot Co. 
PULIW BLOCKS, 
SEALMASTER 
Guyan Machy. Co. 


PULLOW BLOCKS, 


SLEEVE-BEARING 
Bearings, Inc. 
Chain Beh Co.—“REX”™ 
Continental Gin Co., Ind. Div 
Dodge Mfg Corp.—“SLEE- 

VOIL’ 
Joy Mig. Co. 
Kanawha Mfe Co 
Link-Belt Co.. Dept. CAMGL-58 
K. Prins & Associates 
Transall, Inc 
Wilmot Engineering Co. 
PINIONS 

Hewitt-Robins Incorporated 


PIPE 
M. Glosser & Sons Inc 


PIPE, ALLOY STEEL 
I B. Foster Co. 


PIPE, ALUMINUM 
Aluminum Company of Amer- 
ica—“ALCLAD” 
I B. Foster Co 
Guyan Machy. Co 
Kaiser Aluminum & Chemical 
Sales Co 
Revere Copper & Brass Inc 
Reynolds Uletals Co 


PIPE, ASBESTOS-CEMENT 
Guyan Machy. Co.—“TRANS 
ITE” 


Johns :. Manville “TRANS- 


ITE 
Keasbey & Mattison Co 
PIPE, BRONZE 
Ampco Metal, Inc 
PIPE, CARBIDE-COATED 
American Alloy Corp 


PIPE, CAST-IRON 
United States Pipe & Foundry 


PIPE, CEMENT-LINED 
Jones & Laughlin Steel Corp 
United States Pipe & Foundry 

oO. 

PIPE, COPPER, RED BRASS 
Phelps Dodge Copper Products 

o 
Revere Copper & Brass Inc 
Triangle Conduit & Cable Co., 

Inc. 
PIPE, CORROSION-RESISTANT 
A. M. Byers Co. 
Duriron Co., Inc. 

PIPE, CORRUGATED 
— Drainage & Metal Prod., 


ne. 
Republic Stcel—“REPUBLIC” 


PIPE, DRIVE, AND 
DRIVING WINCHES 
Acker Drill Co. Inc.—"“MODEI 
KG and RGT” 
PIPE, IRRIGATION, 
ALUMINUM 
Aluminum Company of Amer- 





<a 
Reynolds Metals Co 


, PLASTIC 
Amercoat Corp.—"“BOND 
STRAND” 
A. M. Byers Co 
Carion Products Corp 
Crane Co 
L. B. Foster Co 
Goodall Rubber Co 
B. F. Goodrich Industrial Prod 
ucts Co.—"“KOROSEAL” 
Guyan Machy. Co 
Hamilton Rubber Mfg. 
“POLYETHYLENE” 
- ~E Rubber Products C« 


¢ Wp 


a.) 
Samoan Plastic Corp.—“KRA 
LASTIC 
Midland Pipe & Supply Co 
National Mine Service Co 
National Tube Div., United 


States Steel Corp.—“USS 
NATIONAL” 
Quaker Rubber Div.. H. K. 
Porter Co., Inc 
Republic Steel—“REPUBLIC”™ 
Triangle Conduit Cable Co., Inc 
U States Rubber Co. 
Yard Plastics Co.—“CLEAR- 
STREAM” 
Youngstown Sheet A Tube C« 
— ‘FIBERCAST” 


PIPE, PLASTIC, FLEXIBLE 
Irvington Div. of Minnesota 
Mining & Mfg. Co 


PIPE, PREFABRICATED 
Fluor Products Co. 


PIPE, RUBBER 
Goodall Rubber Co 
Goodyear Tire & Rubber Co 
Hewitt-Robins 
Industrial Rubber Products C. 
(Pa.) 

Linatex Corp. of America 

Raybestos Manhattan, Inc 
Manhattan Rubber Div 
“CONDOR” 

United States Rubber Co. 


PIPE, RUBBER-LINED 

Farris Flexible Valve Corp 
“FLEXVALVE,” “SUPER 
SEAL” 

Galigher Co 

Goodall Rubber Co 

B. F. Goodrich Industrial Prod 
ucts Co. 

Goodyear Tire & Rubber Co 

Industrial Rubber Products Co 
(Pa.) 

Naylor Pipe Co 

Raybestos Manhattan, Inc 
Manhattan Rubber Div 
“CONDOR” 

United States Rubber Co. 


PIPE, SEAMLESS 
Phoenix Iron & Steel Co. 


PIPE, SLUDGE 
Naylor Pipe Co 


PIPE, SPIRAL-WELDED 
Armco Drainage & Metal Prod 
Inc 
L. B. Foster Co 
Midland Pipe & Supply Co 
Naylor Pipe Co. 
PIPE, STAINLESS STEEL 
: ny Ladiam Steel Corp. 
Cruc'ble Steel Co. of America 
National Tube Div., United 
States Steel Corp.—“USS” 
PIPE, STEEL 
- Drainage & Metal Prod., 
ne. 
Bethlehem Steel Co. 


Mid-July. 1958 * COAL AGE 





A-W Hydroulic Crane speeds repairs on giont shovel ot Bogdad Copper Corp., Bagdod, Arizona. It also saves many costly 
man-hours on a host of other lifting jobs. The maintenonce superintendent calls it the “hondiest darn machine around here.” 


AUSTIN-WESTERN... speeds production, reduces downtime 


A-W Hydraulic Crane 
saves maintenance man-hours 


This is the most versatile tool yet de- 
veloped for maintaining heavy mining 
equipment. Carries loads up to 5 tons, 
swings, lowers and spots them into ex- 
act position. All boom movements — 
raising, lowering, swinging and tele- 
scoping—have finger-tip hydraulic con- 
trols that can be used individually or 
simultaneously. All-wheel drive and 
oversize tires take it over the toughest 
terrain. All-wheel steer and a turning 
radius of 15 ft. 8 in. get it in and out 
of the tightest quarters, indoors and 
out. Can haul and spot cars on your 
sidings, yard or pit. As a rule, it will 
pay for itself in the first year by speed- 
ing repairs, slashing downtime, and 
saving labor. 


A-W Power Grader ot work in open pit mine of Midland Electric Coal Co. at Farmington, Illinois 


A-W Power Grader 
for rugged road jobs 


A-W Power Graders with all-wheel 
drive give you 30% more power where 
it counts — at the blade. In addition, 
this extra tractive power lets you grade 


access and haul roads where other ma- 
chines would be hopelessly bogged 
down. All-wheel steer allows extreme 
maneuverability. Because of its power 
and stamina, an A-W equipped with a 
bulldozer attachment often saves the 
cost of a tractor-bulldozer. 


Get complete information on these time and moneysaving 
machines from your nearby A-W distributor or write direct 


. 
Au st I n -We ste r n CONSTRUCTION EQUIPMENT DIVISION, AURORA, ILL. 


BALDWIN - LIMA: HAMILTON 


Power graders ° 


Motor sweepers . 


Road rollers . 


Hydraulic cranes 











Colorado Fuel & Iron Corp., 
Wickwire Spencer Steel Div 

L. B. Foster Co 

Jones & Laughlin Steel Corp 

Midland Pipe & Supply Co 

National Supply Company 
“SPANG” 

National Tube Div., United 
States Steel Corp.—“USS 
NATIONAL” 

Republic Steel—“REPUBLIC’ 

Joseph T. Ryerson & Son, Inc 

Youngstown Sheet & Tube Cx 

YOLoY” 


PIPE, STEEL WELDED 
Armco Drainage & Metal Prod 
Inc 
Bethlehem Steel Co 
L. B. Foster Co 
Jones & Laughlin Steel Corp 
L. O. Koven & Bro., Inc 


National Tube Div., United 
States Steel Corp.—"“USS 
NATIONAL” 

Republic Steel—“REPUBLIC” 

Joseph T. Ryerson & Son, Inc 

Youngstown Sheet & Tube Co 


PIPE, WOOD 

Peter O. Sutphen 

PIPE, WOOD-STAVE 
Peter O. Sutphen 
Fluer Products Co 

PIPE, WROUGHT-IRON 

4. M. Byers Co 
Midland Pipe & Supply Co 
Wilmot Engineering Co. 

PIPE COUPLINGS 
Dresser Mfg. Div., Dresser In 


dustries, Inc 


PIPE COUPLINGS, FLEXIBLE 
Victaulic Co. of America— 
“VICTAULIC” 
PIPE COUPLINGS, PLAIN-END 
Chartes E. Co.— 
“ALUMIRON” 
Victaulic Co. of 
“ROUST-A-BOUT” 
PIPE COUPLINGS, 
GROOVED-END 
Charlies E. Manning Co.— 
“ALU MIRON” 
PIPE COVERINGS 
Philip Carey Mfg Co.—“CAR 
EYCLE-ALL-TEMP,” “AIR 
ran, “IMPERVO,” “PER 
=C 


‘TO EXCEL” 
Galigher Co 


a— 


WHALEY “AUTOMAT”’ 


BACKED BY 50 YEARS OF MECHANICAL LOADER BUILDING EXPERIENCE ! 





HAS NO EQUAL IN COST SAVING 


on either a per dollar of equipment investment, or | 
per ton of material loaded, or per foot of advance! | 


ROCK TUNNEL 





Some Uses in Rock Loading 
Taking Top or Bottom—Coal Mines . . 


Driving through Rock Faults . 
. Loading Rock 


Tunnels or Headings . . 


Mining. 


. Cleaning up Roof Falls . 
: or Haulage Ways . 

artings—Coal and Rock . . 
Loading “Muck” in Tunnel Driving . . . Loading Ore and Rock in Metal 





. . Driving 





MYERS-WHALEY 


UNDERGROUND LOADING MACHINES” 
KNOXVILLE, TENNESSEE, U.S.A. 


“OLDEST BUILDERS OF 
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Gustin-Bacon Mfg. Co 
“SNAP-ON” 
Johns-Manville — “TRAN 
TEX,” “TRANSHIELD 
The Ruberoid Co. 


PIPE FABRICATION 
Drave Corp. 
The Stearns-Roger Mfg. Co 
PIPE FITTINGS 


Anchor Coupling Co., Inc 

Armco Drainage & Metal Prod 
Inc 

Crane Co 


Dresser Mfg. Div., Dresser In 
dustries, Inc 
The Fairbanks Co DARI 


Grinnell Co 

Gustin-Bacon Mfg. Co 
“GRUVAGRIP’ 

Guyan Machy. Co.—“GRIN 
NEL,” “VICTAULIC’ 

Charlies E. Manning Co.— 
“ALUMIRON CORVEL 51” 

McDowell Mfg. Co 

Midland Pipe & Supply Co 

Naylor Pipe Co 

United States Pipe & Foundry 
Co 

Victaulic Co. of America 

Walworth Co 

Weatherhead Co., Fort Wayne 
Div 


PIPE FITTINGS, BRONZE 


Ampco Metal, Inc 
Grinnell Co 
Walworth Co 


PIPE FITTINGS, FLANGES- 


PLASTIC & WELDED 
Midiand Pipe & Supply C« 
United States Rw 


Ce. 
Walworth Co 
PIPE FITTINGS, FLANGES, 
WELDING 


Tube Turns Div. Nationa 
Cylinder Gas Co 
PIPE FITTINGS, FORGED STEEL 
Ladish Co 
PIPE FITTINGS, NYLON 
Johnson Plastic Corp 
PIPE FITTINGS, PLASTIC 


Carlon Products Corp 
Franklin Plastics Inc 


DUR-X 
B. F. Goodrich Industrial P: 
ucts Co.—"“KOROSEAI 


Grinnell Co 
Johnson Plastic Corp 
Midiand Pipe & Supply 
National ine Service Cx 
Republic Steel REPUBLI 
Triangle Conduit & Cable ‘ 
Inc 
United States Rubber Co. 
Walworth Co 
Youngstown Sheet & Tube ‘ 
PIPE FITTINGS, RUBBER 
United States Rubber Co. 
PIPE FITTINGS, 
STAINLESS-STEEL 
Electric Steel Foundry ( 
PIPE FITTINGS, STEEL 
& ALLOYS 
Ladish Co 
PIPE FITTINGS, 
WROUGHT-IRON 
4M. Byers Co 


PIPE FLANGES, FORGED, 
STAINLESS 
Ladish Co 


PIPE GROOVERS 
Gustin-Bacon Mfg. Co 
“ROLL-A-GROOVE 
“BEAVER” 
Victaulic Co. of America— 
“VIC-GROOVER,.” “VIC- 
EASY” 


Mid-July. 1958 * COAL AGE 











PIPE HANGERS 
Csrv 
PIPE PROTECTION. 
EXTERIOR AND INTERIOR 
Pipe Linings, A Div. of Ame 


cal Pipe and Const 
( SOMASTIC® 

TATE SPUNLINI 
IM CENTRILINI 


PIPE-REPAIR, CLAMPS, SLEEVES 


Dresse Mfg. Div D I 
tustries Inc 
PIPE TOOLS 
The Ridge Tool ¢ 


Toledo Pipe |  M 


PIPEWALL-THICKNESS GAGES 
fus Nuc ( 
ACCURAY 
PIPING SYSTEMS, 
FABRICATION WELDING 


\ gher ¢ 
(srinne 4 
M i Pipe & Supy Y 
PISTON RINGS 
K pers ( Inc. Met P 
s Dr AMERICAN 
HAMMERED INDUS 
rRIAI 


PIT PROPS, STEEL, 
YIELDING AND RIGID 


VV e Progress, I 
PLANERS 
I Birmingham ¢ 


PLANERS, COAL 


PLATE, ALLOY 
8 chem Steel ¢ 


Kanawha Mfg. 

Republic Sice REPUBLIC 

Revere Copper & Brass Inc 

United States Steel Corp.—“USS 
CARILLOY,.” “USST-1.” 
“LUSs FC” 

Youngstown Sheet & Tube 
PLATE, ALLOY, CARBON 

& STAINLESS STEEL 
\ MM. Byers ¢ 


PLATE, FLOOR 
\ M. Byers C 
Robe Holmes & < i 
jones & I enim Steel ¢ 
JAL-THREAD 
K wha Mig. Cx 


PLATE, STEEL 
Bethichem Stee! Co 
4. M. Byers Co 
( ; Fuel & Iron Cx 
Wickwire Spencer Steel Div 
CLAYMONT 
Crucible Steel ¢ f America 
The Daniels Co.. Contractors, 
Inc 
‘ n Mact { 
bert He cs & B J 
Jones & Laughiin S$ 
Kanawha Mfe < 
Phoenix Iron & Steel ( 
W. J. Savage Cx 
Stulz-Sickles Co.—"“Man 
GANAL’" 


United States Stee! Corp. 
Youngstown Sheet & Tube Co 


PLATE, STEEL, STAINLESS 
Allegheny Ludlum Steel Corp. 
\ M. Byers Co 

PLATE, WROUGHT IRON 
4 M. Byers Co 
PLATE & SHEET, ALUMINUM 


Aleminem Company of 
America 


COAL AGE * Mid-July. 1958 





THE RIGHT SCREEN FOR YOUR JOB! 


ONLY H-R 
MAKES ALL 4 





Are you faced with a really tough problem in sizing . . . scalping . . . 
washing . . . rescreening . . . dewatering? The right Hewitt-Robins 
screen is your answer! 

Vibrex: Here's the most versatile screen of them all! Simple, field 
adjustable, stroke, speed, angle to match any requirement 
circle-throw principle with two massive self-aligning bearings . . . 
rock-bottom economy coupled with long-life ruggedness! 

Eliptex: Exclusive elliptical motion for horizontal operation 
gives high capacity, fast material progression, and sharp sizing. 

Gyrex: This positive-stroke, four-bearing, circle-throw screen 
has an unsurpassed record for stamina. 

hi-G: A modified-resonant unit that has the extra kick for hard- 
to-screen materials at only a fraction of usual power requirements. 
Both decks are accessible for cloth changes. 

All 4 in standard suspended and base mounted models! 

Whatever your specific screening problems, you will find one of 
these Hewitt-Robins units best fitted for the job. For information 
or service, contact your local H-R representative, or Hewitt-Robins, 
Stamford, Connecticut. 


we 


@ HEWITT-ROBINS 
a = > oe 
CONVEYOR BELTING AND IDLERS...POWER TRANSMISSION DRIVES 


INDUSTRIAL HOSE .. . VIBRATING CONVEYORS, SCREENS & SHAKEOUTS 


H-R Product Manufacturing Plants in Buffalo, N.Y. * Chicago, ill. * King of Prussia, Pa. * Passaic. NJ 
Amsterdam, Holland « Johannesburg, South Africa * London, England « Montreal, Canode « Poris. France 
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Robert Holmes & Bros., Inc. 


_aneue Mfg. 


Snap-On Tools orp. 


PLUGS & RECEPTACLES, 
EXPLOSIONPROOF 
7 & J. M. Anderson Mfg. 

o. 


PLUG & RECEPTACLES, HIGH 
& LOW CURRENT & VOLTAGE 
— & J. M. Anderson Mfg. 
cue Hinds Co. 
Delta-Star Electric Div., 
Porter Co. (Delaware) 
Joy Mig. Co. 
Ohio Brass Co. 
United States Rubber Co. 
POLE-LINE MATERIALS 
uesne Mine Supply Co. 
or E Circuit Breaker Co. 
Mosebach Electric & Supply Co. 
POLES, TELEPHONE & 
TELEGRAPH 
Republic Creosoting Co. 
POLES, TREATED 
lr. J. Moss Tie Co. 


POLES, TROLLEY 
Duquesne Mine Supply Co. 
POLISHERS, REFUSE-REMOVAL 


FROM WATER 
Bird Machine Co. 


POLLUTION-CONTROL 
SYSTEMS 
B-I-F Industries, Inc. 
Bird Machine Co. 
Co.— 


ver 
“DENV 

Dorr-Oliver, 

Heyl & 


y' b» 
Industrial Physics & Electronics 


Co. 


H. K. 


Inc. 


POLLUTION-CONTROL 
SYSTEMS, AIR 
American Air Filter Co. 
POLYETHLENE-FILM, 
SHEETING & TUBING 
Gering Products, Inc.—“GER 
PAK” (T.M.) 
PORTABLE BREAKERS 
Athey Products Corp. 
POST-HOLE DIGGERS 
The Wood Shovel & Tool Co 
POSTERS, MINE SAFETY 
Elliott Service Co., Inc. 
POSTS, STEEL FENCE 
American Steel & Wire, U. S. 
Steel C orp.—“ AMERICAN” 
POSTS, TREATED 
r. J. Moss Tie Co 
POTHEADS 
G & W Electric Specialty Co 
POWDER BAGS— 
SEE BAGS, POWDER 


POWDER STORAGE, FIELD 
UNITS 

Atlas Powder Co 
Dravo Corp. 
E. 1. du Pont de Nemours & 
. Inc., Explosives Div. 
Hercules Powder Co. 
King Powder Co., Inc 
National Powder Co 


Olin-Mathieson Chemical Corp., 
Explosives Div. 
POWDERED METAL PARTS 
Keystone Carbon Co. 


POWER DIVIDERS 
Vickers, Inc., Tulsa Winch Div 


POWER-FACTOR METERS, 
RECORDERS 


The Bristol Co.—“BRISTOL’S” 
General Electric Co., Apparatus 


- - Blower, Div. of 
American- -Standard 
Denison Engrg. Div., 
Brake Shoe Co. 
Vickers Inc. 
Vickers, Inc., Tulsa Winch Div. 


American 


Patterson, Inc. 
Industrial Engrg. & Construction 
Co., Inc. 
Link-Belt Co., Dept. CAMGL-58 


Robert Holmes & Bros., 
K. _— . Associates 


Thomas -y . [rae & Con- 
struction 


Western Machinery Co. 
“WEMCO M 1L-MILL” 


PRESSES, HYDRAULIC 
Blackhawk Mfg. Co. 
Denison Eng’g. Div. 

Brake Shoe Co. 
Farrel-Birmingham Co., Inc 


PROPS—See Roof Support 


PULLERS, FUSE 
Economy Fuse & Mfg. Co 
Holub Industries, Inc. 

Ideal Industries, Inc. 
Martindale Electric Co 
Trico Fuse Mfg. Co.—“TRICO” 


PULLERS, GEAR & WHEEL 


Armstrong- Bray & Co 
“STEELGRIP” 

Bearings, Inc. 

Hewitt-Robins 


Martindale —— 
The Nolan C 


American 


ed 


Snap-on Toots cop. © 
o-— 


“SIMPLEX” 


PULLERS, GEAR & WHEEL, 
HYDRAULIC 
Armstrong-Bray & Co 
“HYDRAGRIP” 
Bearings, Inc. 
Blackhawk Mfg. Co 
T K 


empleton, ~-f & Co.— 
“RE-MO-TROL” 


PULLEYS, CAST IRON 
Continental Gin Co., Ind. Div 
Hewitt-Robins I 
Joy" Xt Mfg. Nas 

f; 


Vink el Co Dept. CAMGL- 
McLanahan & Stone Corp. 
Trarsall, Inc. 


Webster Mfg., Inc 
T. B. Woods Sons Co 


Finaad City Brac 2 Blectric (o. 





Reli : 

Co.—“VARI-SPEED” 

PULLEYS, PAPER 
Browning Mfg. Co. 


PULLEYS, RUBBER-COVERED 


General Corp.—"MINET™ 
“COLDBOND" 
United States Rubber Co. 


PULLYS, SEMI-STEEL 
Continental Gin Co., Ind. Div. 
Hewitt-Robins 
—— Co., Dept. CAMGL- 


58 
E. F. Marsh Engrg. Co.— 
“MARCO” 
Meckum Engr. Co. 
W. J. Sav Co. 
Sprout, Waldron & Co., 
“BELTSAVER” 
Transall, Inc. 


PULLEYS, WOOD 

J. D. Christian Engineers 
PULVERIZER PARTS, 
MANGANESE STEEL 


American Brake +5 Co., Am- 
sco Div.—“AMSC 


PULVERIZERS, COAL 
Hardinge Co., Inc. 


PULVERIZERS, FURNACE- 
FEED 
Combustion Engi ing, 
—"“C-E-RAYMOND” 
Foster Wheeler Corp. 
Gruendier Crusher & Pulver- 
izer Co. 
Jeffrey Mfg. Co. 
Kennedy-Van Saun Mfg. & 
Engrg. a 
— nc., Sub. of Blackstone 


orp. 
bat. “a Patent Crusher & Pulv 
o. 


PULVERIZERS, LABORATORY 
American Pulverizer Co. 
Combustion Engineering, Inc.— 

“C-E-RAYMOND” 

Fisher Scientific Co. 

bar. a Crusher & Pulverizer 
° 

Robert Holmes & Bros., 

Jeffrey Mfg. Co. 

Sturtevant Mill Co. 

Universal Engineerin 

Williams Patent 
Pulv. Co. 


PUMPING STATIONS 
Acker Drill Co. 


PUMP-PRIMING EQUIPMENT 


Barrett, Haentiens & Co. 
Flood City Brass & Electric Co. 
Goyne Pump Co. 

Nash Engineering Co. 


PUMPS, AIR-DRIVEN 
Emglo Products Corp.— 
"EMGLO™ _ 


M. Glosser & Sons Inc 


Inc.— 


Inc 


Inc. 


Corp. 
rusher & 





PUMPS, ASH (WATER JET) 
Canton Stoker Corp.—“WAG- 
ENER” 


Allen- pentane Hoff Eo, inde 


Mfg. Co. 
Barrett, Haentjens & Co. 


Guyaa | Machy 
MAN RU PP,” 
Homelite, Div. Textron 
“HOMELITE” 
Co. 

La Co., Inc. 
Lancaster Pump & Mfg. Co. - 
“UNIT PUMP TYPE M 
Marlow Pumps, Div. of Bell & 

Gossett 


Peerless Pump Div., 
chinery & Chemical Corp., 
Pennsylvania Pump & Com- 
pressor Co.—“THRUSTFRE 
Rice Pump & Machine Co 
Roots-Connersville Blower, Div 
Dresser Industries Inc 
Western | Co.— 

“WEMCO” 
A. R. Wilfiey & Sons 
Worthington Corp 


PUMPS, CENTRIFUGAL 
REBUILT 
Leman Machine Co. 


PUMPS, CENTRIFUGAL 
SELF-PRIMING 


American Well Works 

Aurora Pump Div., The New 
York Air Brake Co 

Barnes Mfg. Co 

Byron Jackson Pumps, Inc., A 
Sub. of Borg-Warner Corp 

Carver Pump Co 

Chain Belt Co.—“REX” 

Chicago Pneumatic Tool Co 

Construction Machy. Co. 

The Deming Co. 

The Duriron Co., ' 

Ensign Electric & Mis. Co 

The Sy Ru as 


Goulds 

—, Machy. 5 te “GORMAN 

Hoole, Div. Textron Inc.- 
“HOMELITE” 

eT Co. 

La r Co., Inc.-—“HYDRO- 
BALANCE” 


Lancaster Pump & Mfg. Co 
Marlow Pumps, Div. of Bell & 


Gossett Co. 
Nagle Pumps, Inc. 
Peerless Pump Div., Food Ma- 
chinery & Chemical Corp. 
Rice Pump & Machine Co. 
Worthington Corp 
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@ Bee Wide 





GD) wrenrrise WHEEL & CAR CORPORATION 














CUSTOM -ENGINEERED MINE CARS... . 





ENTERPRISE CARS are built 
to meet every mine specification 


ENTERPRISE CARS are built 


‘ for the mine—wot for the shop 








ENTERPRISE CARS give you 

constant haulage . . . no serious 

production delays. Repairs will 

not affect over-all mine opera- 
tion 








ENTERPRISE TRUCKS can 
be furnished with either 
straight, tapered or ball bear- 
ings. In orders and inquiries, 
please include information 
regarding style truck, diameter 
of wheel and axle, track gauge, 
and wheel base 


ENTERPRISE WHEELS are 
not made of ordinary cast iron. 
° Enterprise wheels are made of 
chilled semi-steel—heat-treated 
for high tensile strength and 





‘ shock resistatce 

















Your insurance against haulage delays and shut-downs .. . 


bias NTERPRISE 


An experienced mine cor renin “9p and See WHEEL AND CAR CORPORATION 

becked by 59 years’ experience, is at your disposcl. fe vs your 
haulage requirements and problems. BRISTOL, VIRGINIA S TENNESSEE 
HUNTINGTON, WEST VIRGINIA 
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i / ORIGINATORS OF THROW-AWAY BITS; MANUFACTURERS OF BARS, 





PUMPS, CORROSION- 
RESISTANT 
The Duriron Co., Inc. 
PUMPS, DEEP WELL 
The Deming Co 
Layne & Bowler 
“VERTI-LINE” 
PUMPS, DIAPHRAGM 
Barnes Mig. Co 


Pump Co.— 


B-I-F Industries, Inc.—“CHEM- 
O-FEEDER,” “ADJUST-O- 
?_ R,” “PROPORTIO 

EER” 
Carver Pump Co 
Chain Bek Co REX” 


Construction — Co 


Denver Co.—"“DEN- 
VER USTABLE 
STR 


Dorr ‘Ole, Inc 

Eimco Corp 

Gardner-Denver Company 

The Gorman-Rupp Co 

Homelite, Div extron Inc.— 
“HOMELITE” 

Guyan Machy. Co.—"“GORMAN 
RUPP” 

Marlow Pumps, Div. of Bell & 
Gossett Co 

Morse Bros. Machinery Co 

Ore Reclamation Co 

a Pump & Machine Co 
Western Machinery Co.— 
“WEMCO” 

Worthington Corp 


PUMPS, DRUM 
General Scientific Equipment Co 
_"GS" 
Gray Co., Inc 
FROM- DRUM” 
Lincoln 


McNeil 
—*AIRLINE” 


PUMPS, FIRE 

Flood City Brass & Electric Co. 
Industrial Sales Dept. John 
Bean Div., Food Machinery & 
Chemical Corp. 
Layne & Bowler 
“VERTI-LINE” 
Porto Pump, Inc. 


PUMPS, FROTH 
HANDLING 
Denver Equipment Co.—“DEN- 
VER” 
PUMPS, HIGH PRESSURE 
Industrial Sales Dept., John 
Bean Div., Food Machinery & 
Chemical Corp. 
PUMPS, HIGH VACUUM 
Central Scientific Co.—“CEN- 
CO HYVAC” 
PUMPS, HORIZONTAL-SHAFT 
Nagle Pumps, Inc.—“TYPE-H” 


PUMPS, JET 
Aurora Pump Div.. The New 
York Air Brake Co. 
Barnes Mfg. Co. 
Construction _—~ Co 
The Deming Co. 
The Gorman-Rupp Co. 
Goulds Pumps, Inc 
Ingersoll 


—“DIRECT 


Co., Div. of 
& Engrg. Co. 


Pump Co.— 


- Co. 

Lancaster ae. & Mig. Co.— 
‘DUTCHMA 

Porto Pump, _ 


PUMPS, METERING 
B-I-F Industries, Inc 
Roots-Connersville Blower, Div 

Dresser Industries Inc 


PUMPS, OIL 
Canton Stoker Corp.—“WAG- 
ENER” 
PUMPS, PISTON & PLUNGER 
American-Marsh Pumps, Inc. 
Canton Stoker Corp.—“WAG- 
ENER” 


Flood City Brass & Electric Co. 
Gardner-Denver Company 
Goulds Pumps, Inc 

Guyan Machy. Co.—"“MYERS” 


Industrial Sales Dept.. John 
Bean Div., Food Machinery & 
Chemica) Co 


Lancaster Pump & Mig. Co.— 
“GIANT,” “LITTLE GIANT” 
Ledeen Mfg. Co 
National Mine Service Co 
National Supply Company 
“NATIONAL” 
Worthington Corp 
PUMPS, PLUNGER 
Aldrich Pump Co 
PUMPS, PORTABLE 
SLUDGE AIR 
Herold Mfg. Co 
PUMPS, PRESSURE-TESTING 
Porto Pump Inc 
PUMPS, PRIMING 


American Crucible Products Co., 
Kenco Pump Div 


PUMPS, RADIAL PISTON 


American Engineering Co 
“HELE-SHAW,” “HYRA 
MITt 


PUMPS, ROTARY 
The Deming Co 
PUMPS, ROTARY PISTON 
GEAR 
Kinney Mfg. Div., The 
York Air Brake Co 


PUMPS, SAND 


New 


PUMPS, SOLIDS-HANDLING 


Allen-Sherman-Hoff Pump Co.— 
— 4H DROSEAL-CENTRI- 


SEA 
Allis-C tlnees Mfg. Co., 
trial Equipment Div 
American Brake Shoe Co., 
co Div.—“AMSCO” 
American-Marsh Pumps, Inc 
Aurora Pump Div.. The New 
York Air Brake Co 
Barnes Mfg. Co 
Barrett, Haentjens & Co 
Canton Stoker Corp 
“WAGENER” 
The Deming Co 
Dorr-Oliver, Inc 
Galigher Co.—"“VACSEAL” 
Gardner-Denver Company 
Goulds Pumps, Inc 
Goyne Pump Co 
Guyan Machy. Co.— 
ts Corp. of A 


E rs 
cNel Mae h. & bagre. Co. cn 
Marlow Pumps, Div. i & 
Gossett Co. 
Meckum Engr. Co 
Morris Machine Works 
Nagle Pumps, Inc 
Ore Reclamation Co 
Robbins & Myers, Inc.—“MOY- 
NO” 
Western Machinery C 
“WEMCO TOROUI FE FL ow” 
A. R. Wilfley & Sons 
Worthington Corp 


PUMPS, SLURRY 
Morris Machine Works 


PUMPS, SPRAY, 


HIGH-PRESSURE 
Flood City Brass & Electric Co. 


PUMPS, SUBMERSIBLE 


American Crucible Products 
Co., Kenco Pump Div 

Byron Jackson Pumps, Inc., A 
Sub of Borg-Warner Corp. 

The Deans ) 

Guyan Machy. Co.—“REDA” 

Lancaster Pump & Mfg. Co.— 
“EMU” 


Indus- 


Ams- 


“WE — 


PUMPS, SUMP 
Allen-Sherman-Hoff Pump Co 
—“HYDROSEAL” 
Allis-Chalmers Mig. Co, 
tral Equipment Div 
American Crucibie Products Co., 

Kenco Pump Div. 
American-Marsh rumps, Inc 
Aurora Pump Div... [ne New 

York Air Brake Co 
Barnes Mfg. Co 
Barrett, Haentjens & Co 
Buffalo Forge Co 
Byron Jackson Pumps, Inc., A 

Sub. of Borg-Warner Corp 
Chicago Pneumatic Tool Co 
The Deming Co 
Emglo “T Corp 

“EMGLO” 


Flood Clg Brass & Electric Co. 
Galigher Co.—"GALIGHER’ 
Gardner-Denver Company 

M. Glosser & Sons inc 

The Gorman-Rupp Co 

Goulds Pumps, a 


Indus 


o. 

Johnston Pump Co., Div. of 
Youngstown Sheet and Tube 
Lo 

Lancaster Pump & Mfg. Co 

Layne & Bowler Pump Co 
“VERTI-LINE” 

Le Roi Div., Westinghouse Aw 
Brake Co 

Marlow Pumps, Div 


Gossett Co. 
! Works 
Nagle Pumps, Inc 
Peerless Pump Div., Food 
Machinery & Chemical Corp 
Penn Machine Co. 
Robbins & Myers, Inc 
“MOYNO” 
Schramm, Inc. 
Thor Power Tool Co 
Worthington Corp 


PUMPS, VACUUM 
Canton Stoker Corp 


of Bell & 


“WAGEN 
Joy | Co. 
Kinney anufacturing Div., 


The New York Air Brake Co 
Nash Engineering Co 


PUMPS, VARIABLE DELIVERY 
Nathan Mfg. Corp 


PUMPS, VERTICAL, 
CENTRIFUGAL 
Barrett, Haentjens & Co. 
Buffalo Forge Co 
Dean Brothers Pumps Inc 
Gorman Rupp Co 
Lancaster Pump & Mfg. Co 
Inc 

Morris Machine Works 
Nagle Pumps, Inc 


PUMPS, VERTICAL, 
CENTRIFUGAL AND TURBINE 


Allis-Chalmers Mfg. Co., Indus 
trial Equipment Div 

American ell Works 

Aurora Pump Div., The New 


York Air Brake Co 
Byron Jackson Pumps, Inc. A 
Sub. of Borg-Warner Corp 
The Deming Co 
Ensign Electric & Mfz. Co 
Some Pumps, a 


Layne & Bowler, Inc 

Peerless Pump Div., Food Ma 
chinery & Chemical Corp 

Pennsylvania Drilling Co 

Worthington Corp 


PUMPS, VERTICAL, TURBINE, 


Johnston Pump Co., Div. of The 

Youngstown Sheet & Tube 
PUSHBUTTONS 

Allis-Chalmers Mfg. Co., Indus 
trial Equipment Div 

Clark Controller Co. 

Crouse-Hinds Co. 

Cutler-Hammer, Inc.—“ROTO- 


USH 
Ensign Electric & Mfg. Co. 
General Electric Co., Apparatus 


Sales Div. 
Mosebach Electric & Supply Co. 
Westinghouse Electric Corp. 


PYROMETERS 


The Bristol Co.—“BRISTOL’S” 

Fisher Scientific Co 

Foxboro Co 

General Electric Co., 
Sales Div 

Minneapoits-Honeywell Regu 
lator Co., Industr.al Division 

ELECTRONIK 

West Instrument Corp.— 

S ARDSMAN-VERI- 

, ~ 


Apparatus 


RADIO SYSTEMS 
General Electric Co... Commu 
nication Products Dept 
Mine Safety A Co. 
“MINE PHONE” 
Motorola Communications & 
Electronics, Inc 


RAIL 
Bethlehem Steel Co 
Colorado Fuel & Iron Corp 
L. B. Foster Co 
M. Glosser & Sons Inc 
Morse Bros. Machinery Co 
Porter Co Connors 
WEST VIR 
GINIA” 

United States Steel Corp. 

RAIL BENDERS 


The Aldon Co 
ae Mine Supply Co 
Foster Co 
Gibraltar Equipment A Mfg 
Co.—"“GEMCO TRU-BLI 


National Mine Service Co 

Utility Mine Equipment Co 
“UMECO” 

Watt Car & Wheel Co 


RAM BOLTS 
Bethichem Steel Co 
Colorado Fuel & Iron Corp 
Cra rr" 
L. B. Foster Co 
Morse Bros. Machinery Co 
Pittsburgh Screw & Bolt Corp 
RAIL-BOND TERMINALS 
American Mine Door Co. 


RAIL BONDS 
American Steel & Wire— 


“TIGERWELD,.” “TIGER- 
BRAZE” 
¢ a + rweld ts Co.—"“COP 
RWEIL 


Ensign Electric & Mfg. Co 
Erico Products, Inc CAD 
ELD” 

Flood City Brass & Electric Co. 

Mosebach Electric & Supply 
¢ o 

National Mine Service Co 

Ohio Brass Co 

Penn Machine Co.—"“EVER 
LAST SUPER-WELD” 

Schroeder Brothers Corp 


RAIL BRACES 


L. B. Foster Co 

The Nolan Co. 

H. K. Porter Co 
Steel Div.—“WEST 
GINIA” 


RAIL CLAMPS 


Drave C 
eames Bates Supply Co 
L. B. Foster Co 


Connors 
VIR 


Mosebach Electric & Supply 
¢ o 

H. K. Porter Co.. Connors 
Steel Div WEST VIR 
GINIA” 


RAIL CONTACT DEVICES 
Nachod & U. S. Signal Co. 


RAIL CROSSINGS, RUBBER 


Goodyear Tire & Rubber Co 
RAM DOLLIES 
Kenly &2 Co.— 
“SIMPLEX” 


Mid-July. 1958 * COAL AGE 








ORIGINATORS OF THROW-AWAY BITS; MANUFACTURERS OF BARS, 

BITS, CHAINS AND OTHER PRODUCTS FOR COAL MINING; CUSTOM 

MACHINERY DESIGNERS AND BUILDERS; HEAT-TREAT SPECIALISTS; 
SALES AGENTS FOR THE CINCINNATI ELECTRIC DRILL. 


~ BOWDIL’.. 
BOWDIL BITS 


NEW I-29 CONCAVE 


Patented concave design increases 
bit clearance, assures longer wear 
without increased power consump- 
tion. Made from special steel, 
rolled, with concave faces. Tests 
in hundreds of mines have proven 
these Bits last 15% to 20% longer. 
Bowdil makes the right size and 
shape bit for every mining condi- 
tion, to fit all types of chain. 


NEW CARBIDE TIP BITS 


1-27N3 No. 1-27N5 


2a 


Superior in design and construction, with great strength 
and rigidity in the shank and clamping method. 








BOWDIL CUTTER BARS 


are designed for extra strength and 








power saving. Rivet-free body, Z 
bar 
strips make it the sturdiest bar in 


construction, wide wearin 
° PHOTO BY WM. VANDIVERT FOR WEST 
KENTUCKY COAL COMPANY IN COOPERATION 


WITH BITUMINOUS COAL INSTITUTE. 






mining. Bowdil Bars are standard 


ized to fit all mining machines. 


FABRI-FORGE CHAIN 


Rugged. easy to maintain, the dropforged lug body stands 
up under heavy wear with breakage practically eliminated. 
A major improvement is the true-running radial track guide. 





NOW AVAILABLE WITH BIT OPENING 142" x 1” (takes all type bits) 





NEW 6-IN-ROW RIPPER HEAD 


Using 6 renewable independently adjusted Cutterbars, with all 6 
Chains similar in kerf and lacing arrangement for interchange- 
ability. All 6 spockets interchangeable. Improved design head drive 
shaft and sprocket assembly using 2 piece sprockets to maintain 
extreme tension to the shaft. 


These are only a few of the features and advantages in this modern 
Ripper Head for Continuous Mining. Ask a Bowdil representative 


or write for more detailed information. 








NEW TRIMMER CHAIN for all makes of CONTINUOUS 







BORING MACHINES 


SPROCKETS FOR ALL 
MINING MACHINES 


Bowdil Sprockets are made from special 
heat-treated alloy steel and designed for 
hard wear. Our stock of over 100 different 


Great strength and flexibility 
Uses Bowdil Throwaway or ‘2 
x 1” Shank Bits. Chain pitch may 
be varied by changing couplers 
only. NOTE COUPLING PIN 


styles includes clutch, spline and 
keyed types—various tooth designs 
of 4 to 13 teeth. 








& 





SALES ENGINEERS IN—Whitesburg 
Charleroi, Pennsylvania — Denver 


Helper. Utah—Kansas City 


COAL AGE * 





Kentucky—West Frankfort, Illinois 
Colorado — Big Stone Gap, Virginia 
West Virginia — Canton, Ohio — Birmingham, Alabama 
Missouri—Centerville, lowa—Topeka, Kansas 


New Castle. England — Alberta, Canada 


Mid-July. 1958 





DESIGN .. . chains may readily 
be assembled or dis-assembled 
with use of small hand tools 


“BOWDIL'... 


BOYLAN AVE. S.E. CANTON 7, OHIO 
PHONE Glendale 6-7176 





RAIL DRILLS 
L. B. Foster Co. 
Gibraltar Equipment & Mfg 
Cc 


0. 
Nordberg Mfg. Co 
Ohio Brass Co. 


RAIL FROGS 
Bethichem Steel Co 
Cc. S$. Card Iron Works 
L. B. Foster Co 


Helmick Foundry-Machine Co 
Morse Bros. Machinery Co 


H. K. Porter Co., Connors 
Steel Div.—“WEST VIR 
GINIA" 


RAIL GRINDERS 
Nordberg Mfg. Co 


RAIL PUNCHES 
B. Foster Co 


Gibraltar Equipment & Mfg 
Co—"“GEMCO TRU-BLI 
Mine Safety 


’ ‘Sten Co. 
“VELOCITY-POWER”™ 
National Mine Service Co 
Utility Mine Equipment Co 


“UMECO’ 


RAIL SIGNAL SYSTEMS, 
MANUAL & AUTOMATIC 
American Mine Door Co. 
Nachod & U. S. Signal Co. 
RAL SPIKE DRIVERS 


American Brake Shoe Co., Rail 
road Products Div 


RAIL SPIKES 
Bethlehem Stel Co. 


Colorado Fuel & Iron Corp 
“C F - 


L. B. Foster Co 
Morse Bros. Machinery Co 
ube Co 


Youngstown Sheet & 





Models for all 
makes 4 w. ds 
to If tons at 
local dealers 


SAVE ON EQUIPMENT... 
SAVE ON REPAIRS, GAS, TIRES... 


Install either Warn Lock-O-matics, 
“shift for themselves”, 


hubs that 


Warn Locking Hubs and 
with your fingers. You'll never again have 
a 4-wheel drive without Warn Hubs! 


WARN MFG. CO., Inc. riverron 80x 6064-07 
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RAIL SPLICE BARS, PLATES 


Bethichem Steel Co. 

Colorado Fuel & lron Corp 
“Cc Fa 

L. B. Foster Co 

Morse Bros. Machinery Co 

H. K Porter Co 
Div.—"“WEST VIRGINIA 


RAIL SPRING-SWITCH 
SNUBBERS 


Cheatham Elec. Switching De- 


vice Co. 
RAIL SWITCH-POSITION 
INDICATORS 
American Mine Door Co. 


Cheatham Elec. Switching De- 


vice Co. 
L. B. Foster Co 
Joy Mfg. Co. 
Miners’ Hardware Supply Co. 
RAIL SWITCHES, AUTOMATIC 
The Nolan Co. 


RAM SWITCHTHROWERS 
lL anion 
w 


RAIL SWITCHTHROWERS, 
AiR, AUTOMATIC 
American Mine Door Co.— 
“AERO-THROW”™ 


RAIL SWITCHTHROWERS, 
ELECTRIC, AUTOMATIC 
American Mine Door Co.— 

“ELECTRI-THROW” 


Cheatham Elec. Switching De- 


vice Co. 
I B. Foster Co 
Joy Mig. Co. 


RAIL TIE HOLDERS 
The Leetonia Tool Co 


the 
or get 
“dial the drive” 


, Connors Stee! 


Switch & I Div. 
Air Co. 


Seattle 88, Wash 


RAIL TIE PLATES 
Bethlehem Stee! Co 
«. B. Foster Co 
Morse Pros. Machinery Co 
H. K. Porter Co., Connors Steel 
Div.—“WEST VIRGINIA” 
United States Steel Corp. 


RAIL TIES, PRESERVATIVE 
TREATED, UNTREATED 
Moss Tie Co. 


RAIL TIES, STEEL 
Bethlehem Steel Co 
Colorado Fuel & Iron Corp 
L. B. Foster Co 
National Mine Service Co 
H. K. Porter Co., Connors Steel 
Div “WEST VIRGINIA” 


RAIL TRACK SUPPLIES 
M. Glosser & Sons Inc 


RAIL TRACKWORK 
American Brake Shoe Co., Rail 
road Products Div 


RAM TURNOUTS, 
SWITCHES, STANDS 
American Brake Shoe Co., Ra 

oad Products Div 
Bethichem Steel Co 


‘ S. Card tron Works 

l B. Foster Co 

H. K. Porter Co., Connors Steel 
Div WEST VIRGINIA” 


RAM WELDING MATERIALS 
American Br ake -=yJ « o., Am 
sco Div “AMSC 


RAILS, GUARD 
H. K. Porter Co., Connors Stce! 
Div WEST VIRGINIA 


RAILS, TRANSITION 
C. S. Card Iron W 






STOP FRONT 
DRIVE WEAR, 


DRAG AND 
WHINE IN 
2-WHEEL 
DRIVE! 


Miners’ Hardware Supply Co. 
RAMING MIXES 


Mexico Refractories Co.— 
‘“FURN-A-RAM,.” “RAM- 
CAST,” “HI-RAM 

REAMERS, SPIRAL EXPANSION 

Martindale Electric Co 


RECORDERS, OPERATING- 
HOUR 


“BRISTOL'S 
Apparatus 


The Bristol Co 
General Electric Co 
Sales Div 


RECONDITIONING, BIRD 
CONVEYORS 
American Alloy Corp. 


RECORDERS, TEMPERATURE 
West Instrument Corp 
MARKSMAN 


REAR DUMPERS, SELF- 
PROPELLED 
Continental Copper & Steel In- 
dustries, Inc.. Wooldridge Div 

CONTINENTAL WOO! 
DRIDGE 


RECTIFIERS, COPPER-OXIDE 


Union Switch & Signal, Div. of 
Westinghouse Air Brake Co. 


RECTIFIERS, GERMANIUM 
1-T-E Circuit Breaker C< 
Perkin Engineering Corp 


RECTIFIERS, MERCURY-ARC 

Allis-Chalmers Mfg. ¢ Indus 

ial Equipment Div EXC! 

TRON’ 

General Electric ( Apparatus 
Sales Div 

General Nuclear Cx 

Hackbridge & Hewittic Electric 
Co., Ltd 


Herbert S. Littlewood 

Wesinghouse Electric Corp. 
RECTIFIERS, MECHANICAL 

1-T-E Circuit Breaker Co. 

RECTIFIERS, SELENIUM 

General Electric ( Apparatus 
Sales Div 

General Nuclear Corp 

Perkin Engineering Corp 

Syntron Co 


Westinghouse Electr 


RECTIFIERS, SILICON 
1-T-E Circuit Breaker Co 
Perkin Engineering Corp 

REDUCTION GEARS, 

INDUSTRIAL, ENGINE 

INSTALLATION 
The Snow-Nabstedt Gear Cory 


REELS, LUBRICATING HOSE 
Lincoln Engrg. Co.. Div. of 
McNeil Mach. & Engre. Co. 
—“LUB-REELS” 
REFRACTORIES 


Bigelow-Liptak Corp 
Philip Carey Mfg. Cx 


Corhart Refractories ¢ 
Joseph Dixon Crucible € 
Johns- Manville RE 


FI 
BLAZE-CRETE.” 
FIREITE” 
ALUNDUM.” 
MAGNO 


CRETE 
HELLITE 
Norton Cx 
CRYSTOLON 
RITE 
Mexico Refractories Co. 


REFRACTORIES, ABRASION- 
RESISTANT 
Corhart Refractories Co 
CORHARIT ZAC ELEC 
TRO-CAST REFRACTORY” 
REFRACTORIES, CASTIBLE 


Mexico Refractories Co 


FURNAS-CRETE,” “HI- 
STRENGTH F-303-S,” 
1-R-C “I-R-C 20," “MEX 
ICAST,” “MILL-CRETE,” 


PUROCAST 3000,” * 
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TAB.” “SAKONITE,” “LO 
ERODE,” “ACITAB” 


REFRACTORIES, CHROME 
Mexico Refractories Co 
-“CHROME CONCRETE 
“HILO-CHROME.” “MONO 
CHROME,” “SUPER 
CHROME CONCRETE 


REFRACTORIES, GRAPHITE 
Mexico Refractories Co HEI 
SPOT,” “HELSKOTE 
STULKOTE” 


REFRACTORIES, PLASTIC 
Mexico Refractories Co 

“MAX BOND.” “MONO 

FIBRIK,.” “SUPER MONO 

FIBRIK T-9" 


REGULATORS, DRAFT 
The Bristol Co.—“BRISTOL’S 
A Cash Co 
Hays Corp 
Minneapolis-Honeywell Regula 
lator Co., Industrial Divisior 


REGULATORS, ELECTRIC 
CONTROL 


Cutler-Hammer, Inc 


REGULATORS, PRESSURE 
The Bristol Co BRISTOL'S 
A W. Cash Co 
4 W. Cash Valve Mfg. Corp 
Fischer & Porter Co 
Hauck Mfg Co 





Hays Corp 
Minneapolis-Honeywell Regula 
tor Co., Industrial Division 


Rockwell Mfg. Co 


REGULATORS, TEMPERATURE 
The Bristol Co “BRISTOL'S 
A. W. Cash Co 

Fischer & Porter Co 


Hays Corp 
Minneapolis-Honeywell Regula 
tor Co., Industrial Division 


West Instrument Corp 
GARDSMAN”™ 


REGULATORS, VOLTAGE 
Allis-Chalmers Mfg. Co., Indus 
trial] Equipment Div 
Clark Controller Cx 


Electric Machinery Mfg ¢ 
General Electric Co., Apparatus 
Sales Div 


Perkin Engineering Corp 
Westinghouse Electric Corp 


RELAYS, ELECTRIC 

Allis-Chalmers Mfg. Co. In 
dustrial Equipment Div 

American Mime Door Co. 

Cheatham Elec. Switching De- 
vice Co. 

Clark Controller Co 

Cutler-Hammer, Inc 

Ensign Electric & Mfg. Co 

General Electric Co., Apparatus 
Sales Div 

Joy Mfg. Co. 

Nachod & U. S. Signal Co. 

Westinghouse Electric Corp 
RELAYS, WERMETICALLY 

SEALED 

Union Switch & Signal Div. 
A Westinghouse Air Brake 
o. 


RELAYS, MERCURY 
Durakool, Inc 


Joy M it; Co. 
Mining Machine Parts Inc 


RELAYS, MINIATURE 
Union Switch & Signal Div. 
Westinghouse Air Brake Co. 
RELAYS, PNEUMATIC TIME 
DELAY 
Elastic Stop Nut Corp. of 
America—“AGASTAT” 
RELAYS, ROTARY 
Uniton Switch & Signal Div. 
of Westinghouse Alr Brake 


Co. 


COAL AGE * Mid-July, 1958 





right rope... 


a meee FY; ts ~ Jf . 
2 * 2 +."> . 3s 
wh iii, ix *2> = > ~« . ee 


Matching type or construction to the job 
is key to wire rope efficiency and economy. 
FREE RED-STRAND BULLETIN NO. 107 TELLS HOW. 


The ideal wire rope for guying a mast would go to pieces in 
jig time if used as a hoist rope. Similarly, the best rope for the 
latter would soon be ruined by bending fatigue if used on 
equipment which has too small sheaves or requires numerous 
reverse bends. How to coordinate wire rope and the job to 
insure maximum service life and operating efficiency in all 
such variations is very clearly told in 
Service Bulletin No. 107. Copies free on re- ays HEN 
quest. Write H. K. Porter Company, Inc., 


Leschen Wire Rope Division, 2727 
Hamilton Ave., St. Louis 12, Missouri. WIRE ROPE 


is this your wire rope problem? 





H. K. PORTER COMPANY, INC. 


LESCHEN WIRE ROPE DIVISION 
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RELAYS, SENSITIVE 


Union Switch & Signal Div 
ot Westinghouse Air Brake 
Co. 


REMOTE CONTROL SYSTEMS 


Taller & Cooper, a Sub. of 
American Electronics, Inc 


REPAIR SERVICE, MINE 
EQUIPMENT 
Flood City Brass & Electric Co. 
National Electric Coil Co 
W. J. Savage Co 
Simplicity Engineering Co 


REPRODUCTION EQUIPMENT 
Charles Bruning Co., Inc 


RERAILERS 

The Aldon Co 

American Mine Door Co. 
Duquesne Mine Supply Co 
L. B. Foster Co 
Gibraltar Equipment 

Co 
Miners Hardware Supply Co. 
The Nolan Co. 

Sanford Day Iron Works, Inc 
RESINS, IMPREGNATING 
Minnesota Mining & Mfg. Co 
“SCOTCHCAST™” 

RESISTORS 


Clark Controller Co 
Cutler-Hammer, Inc 
Ensign Electric & Mfg. Co 


& Mfg 


General Electric Co., Apparatus 
Sales Div 

Guyan Machy. Co ‘“GUYAN” 

Jeffrey Mfz. Co 

Joy Mfg. Co. 

Keystone Carbon Co NTC 

Mosebach Electric & Supply 
Co 

National Mine Service Co 


Ohio Carbon Co 
Penn Machine Co 
The Post Glover Electric Co 
“P-G STEEL GRID” 
Stacknole Carbon Co 
Westinghouse Electric Crop 


RESPIRATORS 
American Optical Co 
Products Div 
E. D. Bullard Co 
Chicago Eye Shield Co 


“OHIOHM”™ 


Safety 


Fisher Scientific Co 
General Scientific Equipment 
o.—"“GS” 


Martindale Electric Co 


Mine Safety Appliances Co.— 
“COMPO.” “DUSTFOE,” 
“GASFOE” 


Pulmosan Safety Equip. Co 
United States Rubber Co. 
RETAINERS, BEARING 
Bearines, Inc 
Link-Belt Co.. Dept. CAMGL- 
58 
RHEOSTATS 
Cyanamid Co Ex 
Mining Chem 


American 
vlosives and 
icals Dept 

Central Scientific Co 

Clark Controller Co 

Cutler-Hammer, Inc 

General Electric Cx Apparatus 
Sales Div 

Hercules Powder Co. 

National Powder Cx 

Westinghouse Electric ( 


RIFFLE BUCKETS 
Instrument Div., Gichner Inc 


RINGS, COLLICTOR, 
ARMATURE 
Suverior Carbon Products. Inc 
West Virginia Armature Co 


RIPPERS, BULLDOZERS, 
FRONT-MOUNTED 
H & L Tooth Co. 


RIPPERS, CABLE-CONTROLLED 
Continent ( cr & Steel 
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Industries, Inc., 
Div 


RIPPERS, HYDRAULIC 
Tractomotive Corp.— 


TRACTORIPPER 


RIVER-LOADING PLANTS 
Fairmont Machinery Co. 
Hey! & Patterson, Inc. 
Robert Holmes & Bros Inc 
Livk-Belt Co.. Dept. CAMGL- 


Roberts & Schaefer Co. Sub. 
Thompson-Starrett Co.. Inc. 
Stephens-Adamson Mfg. Co 


RIVETS 
Bethichem Steel Co 
Colorado Fuel A Iron Corp 
Republic Steel REPUBLIC” 


ROCK-DUST 
DISTRIBUTORS, DRY 
American Mine Door Co.— 
“DUSTMASTER, MIGHTY 

MIDGET,” “LITTLE 
CHIEF” 
Imperial- antrell Mfg. Co 
JET” 


Mine Safety Appliances Co.— 
“BANTAM.” “BANTAM 
400,” “TYPE 8S” 


ROCK-DUST 
DISTRIBUTORS, WET 


American Mine Door 
“LITTLE CHIEF” 


Wooldridge 


Co.— 


Central Mine Supply Co. Div 
Pickard Industries Inc 
NO DUST” 

Mine Safety Apoliances Co.— 


“BANTAM 400 SLURRY 
TYPE” 
RODS, LEVELING AND 
STADIA 


Instruments, Inc 


ROLLERS, CAST-IRON 
a} Belt Co., Dept. CAMGL- 


w“ oss Mfg., Inc 


ROLLERS, ROAD 
Austin-Western. Construction 
Equipment Div. Baldwin- 
Lima-Hamilton Corp. 
Blaw-Krox Co 
Galion Tron Works & Mfe. Co 
Heber-Warco Co.—“HUBER- 
WARCO” 


ROLLERS, SLOPE, CAST 


Kern 


IRON, STEEL 
C. S. Card Iron Works 
Robert Holmes & Bros., Inc 


Kanawha Mfe Co 
Sanford Day Iron Works, Inc 
ROLLERS, SLOPE, WOOD 
( S. Card Iron Works 
J. V. Hammond Co 
ROOF ARCHES, STEEL 
Arrowhead Constructors and 


Engineers, Inc 
Mining Progress, Inc 


ROOF BARS, ALUMINUM 
Reynolds Metals Co 


ROOF BARS, 
ALUMINUM HINGED 
Herold Mfg. Co 
ROOF BARS, STEEL 
Mining Progress, Inc 


Porter Co 
Steel Div WEST 


Connors 


VIR 


ROOF BARS, STEEL HINGED 
Herold Mfg. Co 


ROOF-BOLT HOLE GAGES 
Ohio Brass Co 
ROOF-BOLT PULLERS, 
HYDRAULIC 


‘ ntimental Gin Co Ind. Div 


ROOF-BOLT TENSION 
INDICATORS 
American Mine Supply Co. 
Coninental Gin Co., Ind. Div 
Herold Mfg. Co 


Snap-on Tools Corp 
ROOF BOLT EXPANSION 
SHELLS 
National Mine Service Cx 
Ohio Brass Co 
Valve Div.. Thompson Pro 


ducts, Inc.—“TOP-TITE” 
ROOF BOLTING, 
EXPANSION-SHELL 


American Bridge Div { Ss 
Stee! Corp 


Bethichem Steel Co 

Colorado Fuel & Iron Corp 
“—<— Fé 

National Mine Service Co 


Pattin Mfg. Co 


Pittsburgh Screw & Bolt Corp 


H. K. Porter Co., Connors 
Steel Div.—“WEST VIR 
GINIA" 

Republic Steel—“REPUBLIC 

Valve Div.. Thompson Pr 
ducts, Inc “TOP-TITE” 


Youngstown Sheet & Tube C: 
ROOF BOLTS, MORTAR 


EMBEDMENT 
Sika Chemical Corp PERFO 
SYSTEM 
ROOF BOLTS, SQUARE HEAD 
Sheffield Div Armco Steel 
Corp 
ROOF BOLTS, 
SUSPENSION-ARM 
H. K. Porter Co Connors 
Steel Div 


ROOF BOLTS, WEDGE-TYPE 

American Bridge Div 1 Ss 

Steel Corp 
Bethlehem Stee! Co 
Colorado Fuel & Iron 

Seay 


Corp 


National Mine Service C<« 

Pattin Mfze. Co 

H. K. Porter Co Connors 
Steel Div.—“WEST VIR 
GINIA” 

Republic Steel—“REPUBLK 
Youngstown Sheet & Tube C< 
ROOF DRAINS 
JA. Zurn Mfg Div Zurt 
Industries, Inc ZURN 


ROOF RESURFACERS 
Stonhard Co 


ROOF SUPPORTS, 
ALUMINUM 
Reynolds Metals Co 


ROOF SUPPORTS. 
YIELDABLE ARCH 
Bethichem Steel Co 
Herold Mfg. Co 
Mining Progress, Inc 
ROOF SUPPORTS, 
YIELDING MINE PROPS 
Herold Mfg Co 
Mining Progress, Inc 
ROOF VENTILATORS, POWER 
American Blower, Div. of Amex 
ican-Standard 
ROOFING, FLASHING, COPPER 
Revere Copper & Brass Inc 
ROOFING, FLASHING, 
NICKEL ALLOY 


International Nickel Co., Inc 
ROOFING, FLASHING-ZINC 
Illinois Zinc Co 


ROOFING, SIDING, 
ALUMINUM 
Aluminum Co. of America 
r. J. Moss Tie Co 
Revere Copper & Brass Inc 





Revnolds Metals (¢ 


ROOFING, SIDING, ASBESTOS 
Philip Carey Mfg. Co 4.2 
| AREYSTONE . 
Johns-Manville 
FLEX-STONE 
Keasbey & Mattison Cx 
Ihe Ruberow’ Co 


ROOFING, SIDING, ASPHALT 
The Ruberoid Co 
ROOFING, SIDING, 
GALVANIZED 


Arrowhead Constructors & 
Engineers, Inc 


rRANSITI 


Bethichem Steel Cx 

Tr. J. Moss Tie Ce 

Republic Steel—“REPUBLI 
Joseph T. Ryerson & Son Inc 


United States Steel Corp. 


ROOFING, SIDING, ZINC 
Illinois Zinc Co 


ROOTERS 
LeTourneau-W estinghouse (Co. 


ROPE FASTENING DEVICES 
General Logistics ROPE 
LOCK 
RUBBER, SILICONE 
Dow Cornme Cort 
SILASTK 
RUST PREVENTATIVE 
COMPOUNDS 
An n Minechem ( 
( HE MPENT 
SAFETY BELTS 
Bullard ( MOREN 


ce GS 
Mine Safety Appliances Co. 
Pulmosan Safety Equip. ¢ 
SAFETY DISPLAYS, SIGNS 
Elhott Service Co Inc 
(senera Screntific Equipme 
Mine Safety 
“M-S-A” 
SAFETY EQUIPMENT 
Mine Safety Appliances Co. 
SAFETY FOOTGEAR, LEATHER 
Hy-Test Safety Shoe Div.. Inter 
national Shoe Co HY 
TEST” 
Mine Safety Appliances Co. 
SAFETY FOOTGEAR, RUBBER 
Goodall Rubber Co 
Mine Safety Appliances Co. 
SAFETY HEADGEAR 
ry il Co 


Appliances Co.— 


American 


E. D. Bullard ¢ HARD 
BOILED” 

General Scientific Equipm 
Co GS” 

Mine Safety Appliances Co.— 
“SKULL-GARD.” “COMFO 
CAP” 

Nationa Mine Service ( 


Pulmosan Safety Equip. ( 


United States Safety Ss 

SAFHED 
SAFETY HOOKS 

I D Bu a BLI 
LARD-BURNHAM 

Coffing Hoist Div., Duff-Nort 
Lr 

Crosby Laughlin Div Amer 
Howt & Derrick Ce 
CROSBY LAUGHLIN 

General Scientific Equipment 


Co.—"GS” 


SAFETY SIGNS REFLECTORIZED 
Mine Safety Apoliances Co.— 
“SCOTCHLITE BRAND” 


SALT 
International Salt (¢ Inc 
STERLING 


Morton Salt Co MORTON 


Mid-July. 


1958 * COAL AGE 





MORRIS MACHINE WORKS 


BALDWINSVILLE, N. Y. 
Builders of Centrifugal Pumps and Hydraulic Dredges Since 1864 
MORRIS MACHINE WORKS OFFICES—1957 


Canad- Montreal 


* Ideal for Flotation Mill Service 





MORRIS type “RX” SLURRY PUMP 


Ore Silurries, Tailings, Con- 
ntrates, Abrasewe Mixtures 


@ Simple design 

@ Easily dismantied 

@ Abrasive resstant 

@ Large hydraulic passages 
@ Drive-side suction 


Widely used im both metallic and son-metailiic mines and mills 
Sizes 2” to 8. Write for Bulletin No. 185 








Toronto Vancouver, B. C 





MORRIS type “GA” and “GAF” 
HEAVY DUTY DREDGE PUMPS 


Small high speed or large low speed units for pumping abrasives 
against high heads 


@ Giant shaft 


@ Suction opening f , gt 


Oversize antifriction bearing assembly 
@ Economical impelier design 


@ Heavy volute casing 


Wearing parts furnished in special alloys. Sizes: 6” to 36 Send 
for Bulletin No 84 








MORRIS Type BA 
Slurry Pump 


For continuous 24-hour duty in abrasive process handling 


@ Small, high-speed slurry pump 

@ Avatiable im cast-iron 

@ Features renewable suction liner 

@ Simple design . ec antie a 
@ Sizes rance 4 


COAL AGE * Mid-July. 1958 











MORRIS Double-Suction 
Horizontally-Split Centrifugal Pump 


For Drainage and General Service 


@ Floating Sealing Rings 
@ Extra-heavy shaft 
@ Upper part ed wit 


@ Heavy-duty, precision ball bearings ox "ec cust- and mow 
ture-proof 


May be connected in series for higher heads. Sizes: 2” to 220 
Send for Bulletin No. 179 








SALT, ROCK 
International Salt Co.— 
“STERLING” “STERLING 


INHIBIUM TREATED” 
SALT, STERLING 


International Salt Co 


4 
INHIBIUM TREATED” 
SALT, WITH RUST INHIBITOR 


Diamond Crystal Salt Co 
SALT TABLETS 
E. D. Bullard Co 


Morton Salt Co MORTON 

Pulmosan Safety Equip. Co 

United States Safety Service ( 
—“PEP-UP” 


SAMPLERS, COAL, 


Denver Co.— 
DENVER™ 

Fisher Scientific Co 
Robert Holmes & Bros., Inc 


jo Co., Dept. CAMGL- 


Mobile » Inc. 
Roberts & Sc er Co., Sab. 
‘ Co., Inc. 
Sturtevant Mill Co 


SAMPLERS, COAL, 
AUTOMATIC 
Colorado Iron Works Co. A 
Sub of Mine & Smelter Sup 

ply Co.—“VEZIN” 

Denver Equipment Co.— 

FI 

Jaligher Co.— ‘GEARY 
JENNINGS” 

Hardinge Co., Inc 

Heyl & Patterson, Inc. 

Robert Holmes & Bros., Inc 


Link-Belt Co., Dept. CAMGL- 
McNally-Pittsburgh Mfg. Corp. 


Sturtevant Mill Co 


SAND DRIERS 
Barber-Greene Co. 
J. D. Christian >, 
ett Valley Iron Works 
—*“SUTTON” 


Denver Equipment Co. 

Eimco Corp 

Robert Holmes & Bros., Inc 
lowa Mfg. Co 

Joy Mfg. Co. 

Kanawha Mfg. Co 

Link-Belt Co., Dept. CAMGL- 


Pioneer Engineering, Div. of 
Poor & Co 


SANDERS, PORTABLE 
ELECTRIC 
Black & Decker Mfg. Co 


SAW BLADES 

Tools Div., General 
Warehouse Co., Inc 
H. K. Porter Co., 


Gensco 
Steel 
Disston Div., 


nc. 
Martindale Electric Co 


Simonds Saw & Steel Co.— 
“SI-CLONE,.” “RED CEN 
TER” 

SAWS, BAND 

Simonds Saw & Steel Co 

SAWS, BOW 
Gensco Tools Div., General 


Steel Warehouse Co., Inc 


SAWS, CARBIDE-TIPPED 
Simonds Saw and Steel Co 


SAWS, CIRCULAR 


Black & Decker Mfg. Co 
Martindale Electric Co 
Simonds Saw & Steel Co 


RED CENTER” 


SAWS, HACK 
Oteeen Div., H. K. Porter Co., 
ne 


Simonds Saw & Steel Co 
Snap-on Tools Corp 

SAWS, HAND 
Disston Div., H. K. Porter Co., 


Inc 
Gensco Tools Div General 


Steel Warehouse Co., Inc 
SAWS, METAL CUTTING 
Simonds Saw and Steel Co 


SAWS, MINE & UTILITY 
Disston Div., H. K. Porter Co., 
Inc 
SAWS, PORTABLE AIR 


Herold Mfg. Co 
Homelite, Div. Textron Inc 


SAWS, PORTABLE ELECTRIC 


Black & Decker Mfg. Co. 
Chicago Pneumatic Tool Co 
Homelite, Div. Textron Inc. 
Syntron Co 

Thor Power Tool Co 


SAWS, PORTABLE GASOLINE 


Homelite, Div., Textron Inc 
Lancaster Pumps & Mfg. Co., 
Inc 


SAWS, POWER 
Thor Power Tool Co 


SAWS, POWER, AIR 
Ingersoll-Rand Co. 


SAWS, RECIPROCATING 
BLADE, AIR, GASOLINE 
Wright Power Saw & Tool 

Corp 





SCALE-WEIGHT RECORDERS 
Buffalo Scale Co., Inc 
Howe Scale Co., Inc 


man Mfg. Co 
Winslow Government 
Scale Works, Inc 


SCALE-WEIGHT RECORDERS, 
CONVEYOR 

errick Scale Mfg. Co.— 

“WEIGHTOMETER”™ 


SCALES, AXLE-LOAD 


Winslow Government Standard 
Scale Works, Inc 


SCALES, MINE-CAR 
TRUCK 
Buffalo Scale Co., Inc 
Howe Scale Co., Inc 
Morse Bros. Machinery Co 
Thurman Scale Co., Div. Thur 
man Mfg. Co. 
Winslow Government Standard 
Scale Works, Inc 


SCALES, PORTABLE TRUCK 


Thurman Scale Co., Div. Thur 
man Mfg. Co 


SCALES, R. ®. 
Buffalo Scale Co., Inc 
Morse Bros. Machinery Co 
Howe Scale Co., Inc 


Standard 


Winslow Government Standa 
Scale Works, Inc 
SCALES, TRUCK 
Thurman Scale Co., Div. Thur 


man Mfg. Co 


SCALES, WEIGHING 
Manning, Maxwell & Moore 





U. S. patent * 2464152 





GIVES YOU ALL THREE READINGS NECESSARY FOR ROOF CONTROL 
2. AFTER INSTALLATION 








VISUAL TENSION INDICATORS FOR ROOF BOLTS 
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INDICATOR FLAT 
8000 LBS. BOLT TENSION 
lests show that AFTER bolts are installed there is great momentary fluctuation in bolt loads during 
shot firing or near continuous miners. Loads on roof bolts may be doubled during this period 
If anchorage slips or roof loads-up it is important to know the fact immediately 


LOOK FOR THE YELLOW TENSION INDICATOR 
WRITE FOR FREE COPY OF OFFICIAL TEST REPORT 















IF INDICATOR TURNS DOWN 
BOLTS ARE LOADING UP 





AMERICAN MINE SUPPLY COMPANY 


fey rc cree ereosreseoseseceosreseseosreseseseeeeeeeseeeees 


404 FRICK BUILDING, PITTSBURGH 19, PA. 





IF INDICATOR TURNS UP 
TENSION HAS BEEN LOST 








Mid-Jaly. 1958 * COAL AGE 











Inc 
Shaw-Box Crane & Hoist Div 
SCRAPER TIPS, TEETH 


American Brake Shoe Co., 
Amsco Div AMSCO” 


SCRAPERS, DRAG 
Jeffrey Mig. Ce 
Joy Mfg. Co. 
Laubenstein Mfg. ¢ 
Roberts & Schaefer Co., Sub. 
Thompson-Starrett Co. Inc. 
Saverman Bros.. Inc 
CRESCENT” 


SCRAPERS, SELF-POWERED 


Division 

Internationa! Harvester 
Construction Equipment D 
PAYSCRAPER 

Joy Mig. Co. 

LeTourneau-Westinghouse Co. 
—“TOURNAPULL” 


SCRAPERS, SELF-PROPELLED 


< inental Copper & Steel Is 
justries Inc.. W iridge D 
CONTINENTAL 


WOOL DRIGI 


SCRAPERS, SHOT-HOLE 
Ihe Leetonia Tool Cs 


SCRAPERS, TRACTOR-DRAWN 
Allis-Chalmers Mig. ( 


vor Machinery 
MICHIGAN 
Continental Copper & Steel I 
lustries, Ir W 
Div nent 
WOOLDRIDGE 
ternat r Harveste < 


Eq 


i 
_ons 


lL eTournecau-Westinghouse Co. 


The Oliver ¢ 


SCRAPERS, 
UNDERGROUND 

Eimco Corp 
Jovy Mifg. Coa. 


SCREEN BARS 


( lo Fuel & Is 
Fei 

Robe Holmes & Bros 

Link-Belt Co., Dept. CAMGI- 
<8 


Roberts & Schaefer Co., Sub. 
Thompson-Starrett Co., Inc 

Salen SIS Inc 

Stephens- Adamsor Mfe <¢ 

W. S. Tyler ¢ 

Wedee W Corp KLEEN 


SCREEN CLOTH, WIRE 
Bonded Scale & Machine ( 
Cambridge Wire Coth 
Cleveland Wire Cloth & Mi 


Diamond Iron Works, D 
Goodman Mfg. (¢ 

John Flocker & Co 

Hewitt-Robins Incorporated— 
“GYRALOY,.” “SUPER GY- 


RALOY”™ 

Hoyt Wire Cloth Cx 
SUPERTOUGH ABRA 
SO STAINLESS STEEI 
SMOOTHTOP LONG 
SLOT OBLONG 
DOUBLE CRIMP 

lowa Mfe | 


Ludiow Saylor Wire Cloth Co. 
—“ARCHCRIMP,.” “STA- 
SMOOTH,” “STA-CLEAN,.” 
“STA-TRU.” “REKTANG.” 
“LUDLOW,” “SUPER-LOY.” 
“PERFECT” 


COAL AGE * Mid-July, 1958 











The LETTS AUTOLIMER Provides 
Low-Cost Neutralization of 
Acid Water at Strip and Deep Mines! 


Consider 
These Features: 

1. Dees not require power 
supply. 

2. Operates on water itself. 


3. Is not dependent on 
quantity of water. 

4. Lime automatically pro- 
portioned fo volume of 
water. 

5. Caking of lime cannot 
stall operation. 





By using a recently designed unusual feeding mechanism, the Letts Auto- 
mer over es e difficulty of feeding hydrated lime without a power- 

operated device. 11 Letts Autolimers, strategically located, neutralize 
mall flow " water at the Bortz Mine, Wesley, Pa. 


Write for Bulletin 57-A 


SHIRLEY MACHINE CO. 


725 Liberty Ave., Pittsburgh 22, Pa. « EXpress 1-2141 
Plant at Zelienople, Pa. « Phone Zelienople 12 











RUBBER-TIRED 
MINE TRACTORS and BUGGIES 


Manufacturer of low-cost, dependable haulage units. 
Satisfied customers prove long, economical service and 
low maintenance. Phone or write for full details. 


Fred Mescher, Owner 


FRED’S WELDING SERVICE 


P. O. Box 178 Phone: 
Grundy, Va. Webster 5-2722 or 5-7981 
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Newark Wire Cloth Co 

Simplicity Engineering Co 

i. a fyler Co ‘DOL BI E- 
CRIMP.” “TON-CAP.” “TY- 
ROD,” “CORDUROY” 


SCREEN-CLOTH HEATERS 


The Deister oe ator Co 
FLEXEI 

F R. ae 
“HANCO”" 

eo Co., Dept. CAMGL- 


& Sons 


Productive Equipment Corp 

Screen Equipment Co., inc.— 
“HANNON” 

Simplicity Engineering Co 

W. S. Tyler Co ty ELEC 
TRIC” 


SCREEN PLATE, PERFORATED 
Bonded Scale & Machine Cx 
Chicago Perforating Co. 

John Flocker & Co 

The Harrington & King Perfo- 


Holmes & Bros., Inc 

Mfg. Co 

Irwin Foundry & Mine Car Co 

Kanawha Mfg. Co 

Kennedy-Van Saun Mfg. & 
Engrg. Cor 

Laubenstein Nite « o 

Link-Belt Co., ss CAMGL- 


58 
Remaly Mfg. Co. Inc 
Salem-Brosius, Inc 
W. J. Savage Co 
Simplicity Engineering Cx 
Stephens-Adamson Mfg. Co 


SCREEN SECTIONS, 
REPLACEMENT 
Cleveland Wire Cloth 
Co 
Hoyt Wire Cloth Co 
—— Co., Dept. CAMGL- 


& Mfg 


SCREENS 
Hewitt-Robins Incorporated 


SCREENS, CENTRIFUGAL 
Bird Machine Co.—“BIRD 
HUMBOLDT” 
ee Wire Cloth 
entrifugal & Mech. Industries. 


Inc.—“C-M-I" 

Hendrick Mfg. Co 

Heyl & . Inc—“RE- 
INEVELD” 


Laubenstein Mfg. Co 

- bo Co., Bepe Jept. CAMGL- 

Newark Wire Cloth Co 

Nordberg Mfg Co.—"SY- 
MONS” 

W. S. Tyler Co 


SCREENS, DEWATERING 
Allis-Chalmers Mfg. Co., In- 
dustrial Equipment Div 
Bird Machine Co 
Bonded Scale & Machine Co 
“BONDED” 
Cambridge Wire Cloth 


eee Auipment Co.—“DEN- 

Fairmont Machinery Co. 

Hendrick Mig. Co. 

Hewitt-Robins Incorporated— 
“ELIPTEX DENWATER- 
IZER” 

Hoyt Wire Cloth Co 


Jeffrey Mfg. Co 
Laubenstein Mfg. Co 
= hoe Ce., Dept. CAMGL- 


McNally -Pittsburgh Mfg. ae 

Meckum Ener. Co 
KUM SKB” 

Newark Wire Cloth Co 

The Nolan Co. 

Nordberg Mfg Co - “SY- 
MONS’ 

Productive Equipment 
“GYROSET,” 
“KELLEY” 

Screen Equipment Co. Inc 
“SECO” 

Simplicity Engineering Co 

Smith Engineering Works 


Corp 
“SELECTRO.” 
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TELSMITH” 


W. S. Tyler Co 
Wedge Wire Corp KLEEN. 
SLOT” 


SCREENS, DRIER 
Laubenstem Mig. Co 
SCREENS, INCLINED 
STATIONARY 
Hey! & Patterson, inc.—“H & 


P SIEVE BEND” 
SCREENS, REVOLVING 


Allis-Chaimers Mfg. Co., In- 
dustnal Equipment Drv. 

ae Equipment Co.—"“DEN 
VER” 

Diamond Iron Works, Div. 
Goodman Mfg. Co. 

—— Crusner & Pulver- 
wer Co. 


Hendrick Mig. Co. 

lowa Mfg. Co. 

Jetirey Mig. Co 

Laubenstein Mig. Co. 
Link-Belt Co., Vept. CAMGL- 


58 

Lippmann Engrg. Works Inc 

Mctanahan & Stone Corp. 

Meckum Engr. Co. 

Nordberg Mig. Co.—SY 
MONS V-SCREEN” 

Pioneer Engineering, Div. of 
Poor & Co 

W. J. Savage Co 

Smith Engineering 
“TELSMiTH” 

W. S. Tyler Co. 

Universal Engineering Corp 

Universal Road Machinery Co 
—“RELIANCE” 

Webster Mfg., Inc 


SCREENS, ROD 
Allis-Chalmers Mfg. Co., In- 
dustrial Equipment Dyv 
Bixby-Zimmer Engineering Co. 
Link-Belt Co., Dept. CAMGL- 


58 

Nordberg Mfg. Co Ss) 
MONS” 

W. S. Tyler Co TrY-Loc 


SCREENS, SHAKER 
Bonded Scale & Machine C« 
BONDED” 
Cambridge Wire Coth 
Central Scientific Co 
Colorado Fuel & tron Corp 
F achinery Co. 
Fisher Scientific Co 
Gruendlier Crusher & 
wer Co 
Helimick Foundry-Machine Co 


Works 


Pulver 


Hewitt-Robins Incorporated 

Robert Holmes & Bros., Inc 

Hoyt Wire Coth Co 

Industrial Engrg. & Construc 
tion Co., Inc 

Irwin Foundry & Mine Car Co 

Jeffrey +> ° 


Kanawha fg. Co 
Laubenstein Ne ° 
—o © pt, CAMGL- 


McLanahan & Stone Corp. 
McNally-Pittsburg Mig. Corp. 
Newark Wire Cloth Co 
K. Prins & Associates 
Remaly Mfg. Co. Inc 
oberts & Schaefer Co., Sub. 
Thompson-Starrett Co., Inc. 
W. J. Savage Co 
Stephens-Adamson Mfg. Co 
W. S. Tyler Co 


SCREENS, TESTING 


Commercial Testing & Engineer 
ing Co 


SCREENS, VIBRATING 
Allis-Chalmers Mfg. Co., In 
dustrial Equipment Div 
Bonded Scale & Machine Co 
BONDED” 
Cambridge Wire Cloth 
Colorado Fuel & Iron Corp., 
Wickwire Spencer Steel Div 
The Deister Concentrator Co 
‘LEAHY HEAVY DUTY 
NO BLIND” 






Diester Machine Co 

Denver E Co.—"“DEN- 
VER-DILLON” 

Diamond iron Works, Div 
Goodman Mfg. Co 

Dravo Corp. 

Fairmont Machinery Co. 

Gruendier Crusher & Pulverizer 
Lo 

Hendrick Mig. Co. 

Hewitt-Robins Incorporated— 
“HL-G,” “VIBREX,” “ELIP- 
TEX,” “GYREX,” ‘HI- 
SPEED,” “HYDREX” 

Hoyt Wire Cloth Co 

lowa Mig. Co 

Jettrey Mtg. Co 

Kanawha Mfg. Co 

Kennedy-Van Saun Mfg. & En 
erg. Corp. 

Lecco Machinery & Engincer 
ing Co —LECCO-VIB 

Link-Belt Co., Dept. CAMGL- 
58—*“BA,” “CA” 

Lippmann Engrg. Works Inc 

Mctanahan & Stone Corp. 

McNally-Pittsburg Mfg. Corp. 

Morse Bros. Machinery Co 

Newark Wire Cloth Co 

Nordberg Mig. Co.—'SY- 
MONS” 

Ore Reciamation Co 


Pioneer Engineering, Div. of 
Poor A Co.— ‘St Pt K SER 
VICE MESABI” 

Productive Equipment Corp 
GYROSET,” “SELECTRO 
KELLEY” 

Remaly Mfg. Co. Inc 

Screen Equipment Co. Inc 
SECO 


Simplicity Engineering Co 
SIMPLI-FLO 

Smith Engineering Work 

TELSMITH 

Stedman Foundry 
Co., Inc 

Stephens-Adamson Mfg. Co 

Straub Mfg. Co., Inc 


& Machine 


Sturtevant Mill Co 

Syntron Co 

W. S. Tyler Co HUM 
MER. TY-ROCK TY 
LER-NIAGARA, TY- 
ROCKET” 


Universal Engineering Corp 
Universal vee. Screen Co 


‘UNIVERSAL. UNI- 
LEC,” “UNIFLEX” 
Williams Patent Crusher & 
Pulv. Co 


SCREENS, VIBRATING, TESTING 

Allis-Chalmers Mfg Co. In 
dustrial Equipment Div 

Denver E Co.—"“DEN- 
VER-DILLON” 

Hendrick Mig. Co. 

Robert Holmes & Bros., 

Link-Belt Co., Dept. ¢ AGL: 


58 
Newark Wire Cloth Co 
Productive Equipment Corp 
Syntron Co 
W. S. Tyler Co— 
“TY-LAB” 
Universal Vibrating Screen Cx 
UNIVIBE 


SCREENS, WEDGE-WIRE 
Allis-Chalmers Mig. Co In 
dustrial Equipment Div 
Bixby-Zimmer Engineering C: 
Hendrick Mfg. Co.—“WEDGE- 
SLOT” 
Wedge Wire 
SLOT” 


SCREW WASHERS 
Link-Belt Co. Dept. CAMGL- 


RO-TAP 


Corp KLEEN 


SCREWS, SET 
The Leetonia Tool Co 
SCRUBBERS, AIR 
Johnson-March Corp 


I 
A HYDRO-PRECIPIT 
TOR” 


SEALS, BEARING, GREASE 
& on 
Bearings, Inc 


YPt 
A 


The (Crariock Packing qx 
KLOZURES 
Johns-Manville CLIPPER 


United States Rubber Co. 
West Virginia Armature Co 


SEALS, SHAFT, MECHANICAL 
Anchor Packing Co 


Bearings, Inc 


Byron Jackson Pumps, Inc \ 


Sub. of Borg-Warrer Corp 
The Garlock Packing Co 
“MECHANIPAK 
Koppers Co., Inc., Metal Prod 


ucts Div 
Syntron Co 
Lnited States Rubber Co. 


SECTIONALIZING 
APPARATUS, STRIPPING 
Atkinson Armature W orks 
SEISMOGRAPHS, BLASTING 
Vibration Measurement Engi 
neers, Inc SEISMOLOG 
SELF-RESCUERS 
Mine Safety Appliances Co. 


SEPARATORS, AIR 


Hardinge Co., Inc 


1-T-E Circuit Breaker Cx 

Majac Inc., Sub f Blackstone 
Corp 

New Jerse Meter ( 
DRIAIR 

Roberts & Schaefer Co.. Sub. 
Thompson-Starrett Co., Inc. 

Sturtevant Mill Co 

Universal Road Machinery 
Co GAYCO 

Williams Patent Crusher & 
Pulv. Co 


SEPARATORS, HEAVY-MEDIA 
Link-Belt Co.. Dept. CAMGIL- 


<8 
Western Machinery Co.— 
“WEMCO CONE.” 
“WEMCO DRUM” 
SEPARATORS, METAL, 
MAGNETIC AND MAGNETIC 
CONVEYOR 
Infilco Inc MAGNEFLEX 
FLEXI-FLIGHT™ 


SEPARATORS, VIBRATING 


Southwestern Enginecring Co 


SERVICE TRUCKS, SELF 
PROPELLED 
Schroeder Brothers Corp 


SHAFT HANGERS 


J. D. Christian Engineers 
Continental Gin Co., Ind. Div 


Link-Belt Co. Dept. CAMGL- 
58 


McNally-Pittsburg Mig. Corp. 
W. J. Savage Co 

Webster Mig.. Inc 

Witmot Engineering Co. 


SHAFT MOTION INDICATOR 
Bin-Dicator Co.—“ROTO- 

GUARD” 

SHAFT RIGS, PNEUMATIC 
Schroeder Brothers Corp 
SHAFT & TUNNEL, SUPPORTS 

STEEL, PLATES, RIBS, 
SETS & LAGGING 


Commercial Shearing & 


Stamping 
SHAFTING, STEEL 

Bethichem Steel Co 
Bonded Scale & Machine ( 
Robert Holmes & Bros., Ir 
Jeffrey Mfze. Co 
Jones & Laughlin Steel Corp 
Kanawha Mfg. Co 
Link-Belt Co.. Dept. CAMCL- 

58 
Joseph T. Ryerson & Son, Inc 
W. J. Savage Co 
Transall, Inc 
Bertrand P. Tracy Co 
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SPECIFICATIONS: 


1—Portable Switchgear for shovel feeder 
cables, which incorporate ground fault pro- 
tection and, if required, ground continuity. 


2—Portable Transformers from 75 to 300 
KVA, with secondary ground current limit- 
ing and protection equipment. A complete 
unit from high voltage power connectors to 
low voltage receptacles. 


3—Portable power cable connection skids. 
4—Portable power cable disconnect sec- 
tionalizing equipment. 


All apparatus used in the cable distribution of 
open pit strip mining is engineered to suit the 
exacting requirements of the individual mine and 
of its operating personnel 


Discussion of your problems will be welcomed 
by our engineering staff and proposed outline 
drawings of our recommendations will be furnish- 
ed promptly 


e Your inquiries are requested by mail 
or telephone. 


ATKINSON 
ARMATURE 
WORKS 


PITTSBURG....KANSAS 
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POWERING EQUIPMENT 
AT PEABODY'S 


% .. . FURNISHING POWER 
me FOR 















- 


=~ AUXILIARY SHOVEL EQUIPMENT 
es 









BIG PAUL 


THE KING OF SPADES 










Peabody Coal Co. 








SHAPERS 
South Bend Lathe Works 


SHAPES, STRUCTURAL, 


a 
Robert Holmes & Bros., Inc 
Reynolds Metals Co. 


SHEARS, PORTABLE ELECTRIC 
Black & Decker Mfg. Co. 


SHEAVES, BICYCLE-TYPE 


Connellsville Mfg. & Mine Sup 
ply Co. 


SHEAVES, FABRICATED 
Connellsville Mfg. & Mine Sup 
ply Co 


SHEAVES, HOISTING 
American Brake Shoe Co 
Amsco Div.—“AMSCO’ 
C. S. Card Iron Works 
Robert Holmes & Bros Inc 
K ion Steel, Div. of Poor 


& Co. 

Nordber Mfg Co 

Pittsburgh Gear Co 

Sanford Day Iron Works, Inc 

Sauerman Bros. Inc 
“DUROLITE” 

The Tool Steel Gear & Pinion 
Co 

Vulcan lron Works 
CASTEEL” 

Wilmot Engineering Co. 


SHEAVES, TRACK 
C. S. Card Iron Works 
Robert Holmes & Bros., !nc 
Pittsburgh Gear Co 
Sanford Day Iron Works, Inc 
Saverman Bros., Inc.— 
“DUROLITE” 


SHEAVES, V-BELT 
Allis-Chalmers Mfg. Co., 


“ALI 


dustrial] 

“TEXROP 
The American Pulley Co.— 

“WEDG-TITE” 


uipment Div. 


Bonded Scale & Machine Co 
Boston Woven Hose & Rubber 
Co., Div. of American Biltrite 
oO 
Browning Mfg. Co 
J. D. Christian Engineers 
Continental Gin Co., Ind. Div 
The Dayton Rubber Co. 
Dodge Mfg. Corp TAPER 
Loc Kk” 


Flood City Brass 
Co. 

The Gates 
Div., Inc 

Guyan Machy 

Hewitt-Robins 
“JONES” 

Industrial Rubber 
(Pa.) 

lowa Mfg. Co 

—o Co., Dept. CAMGL- 


McLanahan & Stone Corp. 
MecNally-Pittsburgh Mig. Corp. 
Meckum Engr. Co 

National Mine Service Co. 
Ore Reclamation Co 
Pittsburgh Gear Co 

Transall, Inc 

Tl. B. Woods Sons ( 
Worthington Corp 


& Electric 
Rubber ¢ 


Co 
lncorporated— 


Products Co 


SHEAVES, WIRE-ROPE 
American Brake Shoe Co., 
Amsco Div.—“AMSCO 

( S. Card Iron Works 

Colorado Fuel & Iron Corp 
Wickwire Spencer Steel Div 

Robert Holmes & Bros., Inc 

Joy Mig. Co. 

Kensington Steel, Div. of Poor 
& Ca. 

Nordberg Mfg. Co 

Pittsburgh Gear Co 

Sanford Day Iron Works, Inc 


NEW easy way to 
recover roof bolts with 


SIMPLEX 


TRIP POST 
JACK No. M279 


© 24” Rack Bar Travel 


* High Strength Aluminum 
Alloy Column and Castings 
Light weight — 72” min. 
height, weighs only 36 Ibs. 


Sizes for all seam 
heights available 


Sauerman Bros., Inc. 
“DUROLITE” 
The Tool Steel 
Co 
Bertrand P 
Vulcan Iroa 
CASTEEL” 
T. B. Woods Sons Co 


SHELVING, RACKS, ETC. 
The Frick-Gallagher Mfg. Co 
“CLIP-BILT”™ 
National Mine Service Co. 
Miners’ Hardware Supply Co.— 
“LYONS” 


SHIM STOCK, SHIMS 
Crucible Steel Co. of America 
B. F. Goodrich Industrial Pro- 

ducts Co 


SHOCK ABSORBERS, 
MACHINE & MOTOR MOUNTS 
Continental Rubber Works 
Goodyear Tire & Rubber Co 
United States Rubser Co. 


SHOTFIRERS 
American Mine Door Co. 
Femco, Inc. 

King Powder Co., Inc 

Mine Safety A Co. 

National Mine Service Co 

Olin-Mathieson Chemical Corp., 
Explosives Div 


Gear & Pinion 


Co. 
‘ALI 


Tracy 


Works— 


SHOVELS, HAND 
National Mine Service Co 
The Salem T Co.—"RED 
DEVIL” 
The Wood Shovel & Tool Co 


SHOVELS, STANDARD 
POWER-TYPE, COAL LOADING 
American Hoist & Derrick C: 

AMERICAN’ 
Baldwin-Lima-Hamiltion 
Corp Construction Eguip 


ment Div LIMA” 

Bucyrus-Erie Co 

Gar Wood Industries, Inc 

Harnischf vee 

Koehring Div. of Koehring Co 

Link-Belt Speeder Corp 

Marion Power Shovel Co : 
Div. of Universal Marion 
Corp 

Northwest Engineering Co 

Orton Crane & Shovel C« 

“Quick-Way” Truck Shovel C« 

Schield Bantam Co 

The Thew Shovel Co 
“LORAIN 

Unit Crane & Shovel Corp 


SHOVELS, STRIPPING 
American Hoist & Derrick Ci 
“AMERICAN” 
Baldwin-Lima-Hamilton 
Corp., Construction 
ment Div “LIMA 
Bucyrus Erie Co 
Corp. 
of oehring ( 
Speeder Corp 


Equip 


Corp. 
Co a 
Marior 


Shovel 
Universal 


Northwest Engineering (Cx 
Quick-Way” Truck Shove! ¢ 

The Thew Shovel Co 
“LORAIN 


SHOVELS, TRACTOR 


Allis-Chalmers Mfg. Co., € 
struction Machinery Div 


SHOVELS, TRACTOR 
MOUNTED 
Eimco Corp 


SHOWER-ROOM 
EQUIPMENT 
Onox Inc ONOX FOOT 
MATS, ONOX SKIN 
TOUGHENER 


SAFE, EASY-TO-USE... 


Two men 
350 bolts 


can recover 
per day by 


using it as follows... 


Place a Jack 
row of bolts 
the roof to 
Remove bol 


Also used 


wor.o's tae® 


MECHANICAL 








RE-mO-TROL 
UTH-A-TOOL 





alongside each of the first 
closest to the face. Raise to 
provide temporary support 
ts by hand or pneumatic 


wrench. Stand 25’ or more away and pull 
on a rope attached to the Jack trip lever 
which collapses the Jack. Move Jack to 
position under the next row of bolts and 
proceed as previously. 


as a temporary safety post 


and for all recoveries. 


SEE YOUR DISTRIBUTOR, or write 
TEMPLETON, KENLY & CO. 
2501 Gardner Road, Broadview, Illinois 


Gest 
AND 


MICOS OF INDUSTRIAL 


HYDRAULIC JACKS 


SIMPLEX 


JENNY 
ROL-TOE 


JACKS 


Mid-July, 1958 * COAL AGE 


The RzS SUPER-AIRFLOW 


FOR CLEANING COARSE AND FINE COAL 


_— 
URS ASASS SS Se AERA ses sete tls 
“ 


ee 


This four peck Super-Airflow is recommended for coal mot over 5/16" in size and may be used successfully on 
cool os smoll as 10 mesh x 0”. 


Mdeantages of j 
Roberts & Schaefer Super-Airflow does a 
consistently efficient job of cleaning coal AIR-WASHED 
from 153” down to 48 mesh. It comes in 
two, three or four pack units and is char- COAL 
acterized by low-cost, trouble-free opera- 
tion. Coal will not freeze 


Eliminates problems of 
stream pollution 


Send for copy of new Bulletin 182b SUPER - Has a higher 8.t.u. 
AIRFLOW CLEANER. It will give you more 
detailed information about Super - Airflow : 
operation, show you a typical installation Sheds rain in open transit 
and provide brief data on the R & S Test 


Flows freely 


More amenable to Oil 


ne Plont 
— Treatment 


Air-washing plants require 
less maintenance 





ROBERTS & SCHAEFER 


TING 


ST. PAVK 1, MINA, 
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NUSSCO AUTOMATIC 
BLOCK SIGNALS 


FOR 


Seve Trip Time on Main Haulage 
Prevent Collisions 
A two wire cable connects two or more 
signals together inte one block. Only one 
signol cen show proceed on the entrance of 
@ trip, all other signels show stop 


NACHOD & UNITED STATES SIGNAL CO 
INCORPORATED 
4771 Lowisville Ave., Lewisville, Ky 


“Cheatham Switch" 
TRACK SWITCH THROWER 
ELECTRICALLY OPERATED 


This modern track switch is thrown swiftly and safely by motor- 
men as they sit in their cobs. !f soves time and money, and is 
tool-proof and dependable! 
Over 50 yeors experience manufacturing 
ELECTRIC TRACK SWITCHES and DERAILS 
Write for Catalog 


CHEATHAM ELECTRIC SWITCHING DEVICE CO. 
INCORPORATED 
4780 Crittenden Drive, Lowisville, Ky 


In most mining companies, 
all key officials read Coal Age 
because it helps them do a 
better job 


If you're not a regular subscriber, 
Mail this coupon TODAY * 


NEW BIN LEV6L INDICATOR 


New ROTO-BIN-DICATOR® 
Motor driven paddle-type 
bin level indicator 
For automatic bin level indication 
or control of bulk moterials. Par- 
ticularly suited to applications on 
bins subject to pressure or vacuum. 


EXPLOSION-PROOF 
U. L. listed units available 


Typical Installation on 
Main Hauloge 
© Rugeed. 
@ Lew in Cost 
@ Easy to install 
@ Increases Production 














COAL AGE, Fulfilment Manager, 
330 West 4ind St.. New York 36, N. Y. 


Send me COAL AGE for 1 year 


Check enclosed 


BIN- 
DICATOR® 


The eCriginol dia- 
phrogm-type bin 
level indicctor. In 
successful use for 20 
yeors. 


DAILY’S SHUTLKARS 


THESE DROP BOTTOM CARS are used to haul from 
the face to the conveyor or tipple and some are moving 
coal as much as 1500 feet. 

The 2-ton size is mining 26” coal profitably 
the other conditions are favorable 

Mining under hazardous roof conditions is safer with 


where 





THE BIN-DICATOR CO. 


BIN-FLO® 

Assures gravity flow of 
pulverized materials 
Bin-Fio Aerctor units in bins, 
chutes, etc. vse small volume, 
low pressure cir to restore flow 
to dry, pulverized motericls 
which tend to pock ond bridge 
in storage 


Write for detailed Literoture 
or coll 


equipment which can be moved quickly and silently 
Some hand loading jobs are mining 50 tons or more 
per shift with each car 
Daily's Shutlkars are made in three sizes, 1'-ton, 2- 
ton, 3-ton 
Our machine carriers are giving excellent service 
This equipment for sale or lease 
It's cheaper to buy the best 


For further information call, write or come to 


PAUL C. DAILY 


13946-Y1 Kercheval * Detroit 15, Mich. VAlley 2-6952 


.. Motor Exchange & Supply 
WE SELL DIRECT - PHONE ORDERS COLLECT 


Hines, West Virginia, Phone, EXETER 2-6801 
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J 4. Zur Mig. Div Zurt 

st ZURN 
SHUTTLE TRAINS, GANGWAY 
DEVELOPMENT, ELECTRIC, AIR 
Herold Mfg. ¢ 


SIEVES, TESTING 


Central Scientif ( 
Fishe Sc fe 
Newark W fe < th « 
Ww. Ss. Ty IYLER 


ST \NDARD St REEN 
SCALI 


SIGNALS, HAULAGE 
American Mine Door Co. 


SIGNALS, KIGHWAY 
CROSSING 
Lnion Switch Signal Div 
Westinghouse Air Brake Co. 


SIGNALS, LIGHT CASES 
American Mine Door Co. 
Nachod & UL. S. Signal Co 


SILOS, ASH, COAL & SAND 
STORAGE 


—_ Bet Co., DEPT. CAMGI- 


“a tta ¢ ( 

Neff & Frv ¢ 

Roberts & Schaefer Co. Sub. 
Thompson-Starrett Co.. Inc 


SKIDS, MINE-CAR 
) cone M S ( 
‘weer od Wheel & Car Camp. 
Irwin F y & Mine ¢ 
ew Hardware Suppl» Co. 
I W AS Ir 


SKIN CREAMS, PROTECTIVE 
Ar & ( Sal 
P s D SAFETI 

COTI 


SKIP WHEELS 
\ Brake Shoe ( 
\ Div AMSCO 


SKIPS, AUTOMATIC LOADING 
EQUIPMENT 
Rot H s & B 


SKIPS, MINE-HOISTING 
Miz A™M S 


y « 
Hewitt-Robins lecorporated 
Robert H 


M I & M I 


SLINGS, BELT 

R D sf 
B. ft (» <a mn ¢ i 

Products Div 
‘ tye I & Rubber 
Hewitt-Robins Incorporated 
Raybestos Manhatt 

Mi t n R he D 


SLINGS, CHAIN 

American Chain & Cable ( 
Inc American Chain Div 

| hye I ck : q ( 

Manning, Maxwe & M 
Inc. Shaw-Box ce &H 
Div TIPT! 

loseph T. R 


SLINGS, WOVEN WIRE 
‘ bridee Wir ‘ , 


SLINGS, WIRE-ROPE 
Amer can | Harr 4 ( > 
ACCO REGISTERED 
DUAL 
Bereen Wire Rope ¢ 
Bethichem Steel (¢ 
Broder ck & Ra ascon Rone ( 
YELLOW STRAND B 
& B BROL Of THRIF-T 


& Son, I 


( wade Fuel & Iron Corp 
ckwire Snercer Steel Div 
“‘WICKWIRE MAXI 

FLEX.” MULTIFLEX 
DURAGRIP 
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Foundry C< 
& Co 


Flectric Steel 

John Flocker 

Jones & Laughlin Steel Cory 

Leschen Wire Rope Div., H. K. 
Porter Co., Inc. 

Macwhyte Wire Rope Cx 


N\ Mine Service ( 
Jot 4. Roebling’s Sons ¢ t 
Sub. ( ra Fuel & Iro 
. if 
Joseph T. Ryers & Son, | 
Lr W Rope Corp. Sut f 
Armc Sr ‘ p 
PUFFY 
Upson-Walton ¢ MAX 
Wire Rope ¢ : f Amer 
I WIREC oO 
SLOTTERS 
F Birmingham Cx Inc 


SLUDGE RECOVERY SYSTEMS 
Link-Belt Co.. Dept. CAMGL- 
5% 


SLUSHERS, SCRAPER 
Joy “Mig. Co. 


SOUS, TESTING 
Mobile Drilling Inc. 


SOLENOIDS 


Cheatham Elec. Switching De- 
vice Co. 


SOLVENTS, CLEANING 
American Minechem ( 


es) |(Sery ) ‘ 

( b S ( 
‘ 

I I } P Net & 
( I 

Fseso Standard Ov ( VAR 
Sol ESSO VARSO!I 

F rst Scientific ( 

Mart e | tric ¢ 

She On ¢ 


c ¥ Mobile Of ( 
Sen On Co. 
WW ( cals « 


SOUND PROTECTORS 
Arne Optic ( Sal y 
P ts D STRAIGHT 
AWAY 
SPAD DRIVERS 
American Mine Supply Co. 


SPAD HANGERS 
American Mine Supply Co. 


SPADS 
American Mine Supply Co. 
Black Diamond Spad ¢ 


BLACK DIAMOND 
Howells Minine D 
HOWELLS 


SPECTACLES, SAFETY 


American Optica ( Safe 
Products Div FULVUE 
ULTRASCOP i¢ 

FD. B urd Cx 

Fisher Scientific ( 

Genera Screntific Equipment 
N GS 

ae Safety ~ ee Co. 

nosan Safet Equip. ( 

: ted States Safes Service ( 

STYL-IZE 


SPEED INCREASERS 
Allis-Chalmers Mfg. C« Indus 
: Equipme Div 

VARIPTICH 
J D. Christian Eneineers 
Falk Corp.—*“FALK”™ 
Farrel-Brimingham Co., Inc 
Hewitt-Robins Incorporated— 
“JONES” 
Link-Belt Co.., 
<8 
I S. Electrical Motors, Inc 
SYNCRO GEAR 
West nghous se Electric Cx 
Worth ‘ 


Dept. CAMGI 


SPEED REDUCERS 
Allis — Mfg. Co., Indus 
trial Equipment Div 
VARIPITCH 
The American Pulley Co 


SHAFT-KING SCREW 
KING 
Bonded Scale & Machine Co 


RITE LO SPEED 

J. D. Christian Engineers 

Cleveland Worm & Gea 
CLEVELAND, SPEED 
AIRE” 

Coal Machinery Research, Inc 


Cone-Drive Gears Div., Mict 
gan Tool Co 

Continental Gin ¢ Ind. Div 

Dodge Mfg. Corp TOROUT 
ARM 

Falk Corp—FALK” 

Farrel-Brimingham ( Inc 

Foote Brothers Gear & Ma 
chinery Cor HYGRADE 
LINE-O-POWER MAXI 
POWER.” “LINE-O-MOUNT™”™ 

Hewitt-Robins Incorporated— 
“JONES” 

Link-Belt Co. Dept. CAMGI- 
58—“LINK-BELT.” “IN- 
LINE HELICAL.” “PARAL - 
LEL SHAFT.” “GEAR- 
MOTOR,” ‘P. L VY.” 
“WORM.” MOTOGEAR”™ 

The Master Electric ( 

Mining Progress, Inc 

Morse Chain Cx 4 Bore-W 
ner Industry EBERHARDT 
DENVER 

Ore Reclamation ¢ 

Stenhens-Adamson Mfg ( 
SACO” 

Sterling Electric Motors, Inc 


“STERING MUTLI 


MOUNT™ 

Trarsall. Inc 

U. S. Electrical Motors, I 
SYNCROGEI AR” 

Vickers. Ip Tulsa W D 

TULSA’ 
Westinehouse Elec c 
WW hington Pp 


SPEED REDUCERS, WORM 
Link-Belt Co., Dept. CAMGL- 
58 


SPIKES, TRACK—See Roil 
Spikes 


SPIRALS, COAL 
Mining Progress, Inc 
Western Mochinery Co.— 
“WEMCO” 
Splicine compounds. Materials— 
See Conveyor Belting Splicing 
Materials 


SPRAY COMPOUNDS 


Fuel Process Co. 
Johnson-March Corp 
POUND MR 
SPRAY OS 
Ashland Oil & Refining € 
ASHLAND PERMA 
TREAT 


Cites Service 


COM 


Oil Cx 


Esso Standard Oil Co 

Keenan Oj C KEENOII 
She oi ¢ 

Socony Mobil Oil Co Inc 


The Southla 
Standard Oil “4 ) 
“KOTE” 


Sen OF8 Co— Con 
The Veuas Co. 
Valvoline Oil Co.. Div Ashland 


Oil & Refining Co 
SPRAYERS, HIGH-PRESSURE 
Industrial Sales Deot John 
Bean Div Food Machinery 

& Chemical Corp 
SPRAYING EQUIPMENT— 
See also Dustprooefing Equip- 

ment 
SPRAYING EQUIPMENT, OFL 
(ray & Co., Inc 
Keenan Oj] Co 
Sanford Day Iron Works, Inc 
W. J. Savage Ci 


SPRAYING EQUIPMENT, 
WATER & COMPOUNDS 
Cyanamid Co., Ex 
Mining Chem 


American 
plosives and 


cals Dept “AEROSPRAY 
S2 BINDER” 
Industrial Sales Dept., John 
Bean Div.. Food Machinery 


& Chemical Corp 
Johnson-March Corp 


SPROCKETS 
Acme Chain Co 
American Brake Shoe Co., 
Amsco Div AMSC 0 


Bonded Scale & Machine Cx 
Browning Mig. Co 

Chain Belt Co REX” 

J. D. Christian Engineers 
Continental Gin Co., Ind. Div 


Diamond Chain Cc., Inc 

Dodge Mfg. Corp.—“TAPER 
LOCK 

Guyan Machy. (€ 

Helmick Foundry Machine Co 

lowa Mfg. Co 

Jeffrey Mfg. Co 

Kensington Steel, Div. of Poor 
& Co. 

Link-Belt Co.. Dept. CAMGL- 
58—“LINK-BELT.” ‘FLINT 
RIM.” “DOUBLE DUTY.” 


“TAPER LOCK” 

McLanahan & Stone Corp. 

McNally-Pittsburgh Mig. Corp. 

Meckum Engr. Co 

Mining Machire Parts, Inc 
MANGALOY™ 

Mosebach Electric 
Cx 

National Mine Service Cs 

Ore Reclamation C« 

Machine Co 

W. J. Savage Co 

Tavlor-Wharton Co. Div 

o Corp 

The Tool Steel 


& Supply 


Gear & Pinion 


Transa Inc 

Whitney Chain Co 

Wilmot Engineering Co. 
SPROCKETS, CAST-IRON 

Link-Belt Co.. Dept. CAMGL- 
SK 


Webster Mfg., Inc 


SPROCKETS, COAL CUTTERS 
Jeffrey Mfez. Co 
joy Mig. Co. 


Link-Belt Co., Dept. CAMGL- 


Frank Prox Company, Inc 
The Tool Steel Gear & Pinion 


Bertrand P. Tr 


SPROCKETS, CUT-TOOTH 
Lirt-Belt Co.. Dept. CAMGL- 
58 


acy Co 


SPROCKETS, ROLLER CHAIN 


Flood City Brass & Electric Co. 
Lirk-Belt Co.. Dept. CAMGL- 
58 


SPROCKETS, SILENT CHAIN 
Link-Belt Co., Dept. CAMGL- 
Morse Chain Co. A 

Warner Industry 


SPROCKETS, TAPER-BORE 
Link-Belt Co.. Dept. CAMGL- 


Borg 


SPROCKETS, TIMING-BELT 


Morse Chain Co A Borg 
Warner Industry 


STACKERS, RECLAIMERS, COAL 
Barber-Greene Co 

Dravo Corp. 

Hewitt-Robins 
Link-Belt Co.., 


Incorporated 
Dept. CAMGL- 


Pioneer Engineering, Div. of 
Poor & Co 

Roberts & Schaefer Co., 
Thompson-Starrett Co.. Inc. 

Stephens-Adamson Mfg. Co 
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STAIR TREADS 
Blaw-Knox Co 
Dravo Corp. 
General Scientific Equipment 
Co.—"GS” 


Jones & Laughlin Steel Corp 
- JAL-TREAD,” “JUNIOR 
“JAL-TREAD” 

Joseph T. Ryerson & Son, Inc 


STARTERS—See Motor 
Controllers, Starters 


STEAM GENERATORS 


Clayton Mfg Co 
CLAYTON” 
STEAM TRACED PIPE, 
ALUMINUM 


Aluminum Co. of America— 
“UNITRACE” 


STEEL, ABRASION-RESISTING 

American Brake Shoe Co.., 
Amsco Div—“AMSCO” 

American Steel & Wire Div., 
US. Steel C 

a. Steel 

M. Byers 

we 2 

Crucible Steel Co. of America 

Electric Steel Foundry Co 

Jones & Laughlin Steel Corp 
“JALLOY” 

Kanawha Mfg. Co 

Republic Steel— EA Bi Ic” 

Stulz- Sickles Co.—"“MA 
GANAL’ 

Taylor-Wharton Co., Div., 
Harsco Corp 

United States Steel Corp. — 
“USS A-R” 

Youngstown Sheet & Tube Co 


STEEL, ALLOY 
American Brake Shoe Co 
Amsco Div.—“AMSCO” 
American Steel & Wire Div., 
U. S. Steel Corp. 
Bethlehem Steel Co 
Colorado Fuel & Iron Corp 
Wickwire Spencer Steel Div 
Crucible Steel Co. of America 
Electric Steel Foundry Co 
Jones & I auehlin Steel Corp 
“JALLOY 
Kanawha Mfg. Co 
Republic Steel—“REPUBLIC” 
Joseoh T. Ryerson & Son, Inc 
Sheffield Div., Armco Steel Corp 
Stulz-Sickles Co 
The Timken Roller Bearing Co. 
United States Steel Corp.— 
“USS CARILLOY.” “USS 
T-1.” “USS FC,” “USS SU- 
PE2KORE” 
Youngstown Sheet & Tube Co 


STEEL, ALLOY, 
FREE MACHINING 
Crucible Steel Co. of America 


STEEL, CARBON 
American Steel & Wire Div., U. 
S. Steel Corp. 
Bethlehem Steel Co. 
Crucible Steel Co. of America 
Colorado Fuel & Iron Corp 
Srear. 


Co —“BYLOY 


Inland Steel Co 

Jones & Laughlin Steel Corp 

Kanawha Mfg. Co 

Phoenix Iron & Steel Co., 
Structural & Tube Divs 

Republic Steel—“REPUBLIC” 

Joseph T. Ryerson & Son, Inc 

Sheffield Div., Armco Steel Corp 

United States Steel Corp. 

Youngstown Sheet & Tube Co 


STEEL, CORROSION-RESISTANT 
Allegheny Ladium Steel Corp 
—— Steel Co. 
Crucible Steel Co. of America 
Electro-Alloys Div. American 
Brake Shoe Co. 
Jones & Laughlin Steel Corp 
Kanawha Mfg. Co 
Republic Steel—“REPUBLIC” 
Joseph T. Ryerson & Son, Inc 
Youngstown Sheet & Tube Co 
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STEEL, GALVANIZED 
Inland Steel Co.—“TM-TI-Co 


STEEL, HEAT RESISTANT 

ALLOY 

Electro-Alloys Div., 
Brake Shoe Co 


STEEL, HIGH-STRENGTH 
American Steel & Wire Div., U. 
S. Steel Corp. 
Bethlehem Steel Co 


American 


Colorade Fuel & Iron Corp., 


Wickwire Spencer Steel Div 
Crucible Steel Co. of America 
Inland § Steel Co.—“TM-HI 

STEEL,” “HI-MAN” 

Jones & Laughlin Steel Corp 
“JALTEN” 


Kanawha Mfg. Co 

Republic Steel—“REPUBLIC” 

Joseph T. Ryerson & Son, Inc 

Sheffield Div.. Armco Steel 
Corp 

Stulz-Sickles Co 

t States Steel Corp.— 
“USS CORTEN.” “USS 
MAN-TEN,” “USS TRI- 


Youngstown Sheet & Tube Co 


STEEL, REINFORCING 
Bethlehem Steel Co 


STEEL, SPECIAL SECTIONS 
H. K. Porter Co., Connors Stee! 
Div 


STEEL, STAINLESS 


Allegheny Ladium Steel Corp. 

American Steel & Wire Div., t 
S. Steel Corp. 

Colorado Fuel & Iron Corp 
Wickwire Spencer Steel Drv 

Crucible Steel Co. of America 

Disston Div.. H. K. Porter Co 
Inc 

Electric Steel Foundry Co 

Kanawha Mfg. Co 

Republic Steel—“REPUBLIC 
ENDURO" 

Joseph T. Ryerson & Son, Inc 

W. J. Savage Co 

United States Steel Corp. 


STEEL, STRUCTURAL 

Arrowhead Constructors and 
Engineers, Inc 

Colorado Fuel Iron Corp 
“"— o rT” 

Bethlehem Steel Co 

Dravo Corp. 

M. Glosser & Sons Inc 

Robert Holmes & Bros., Inc 

Inland Steel Co 

Jones & Laughlin Steel Corp 
“JUNIOR BEAMS.” “JUN 
1OR TEES.” “JUNIOR 
CHANNELS* 

Kanawha Mfg. Co 

Phoenix Iron & Steel Co 
Structural & Tube Divs 

H. K. Porter Co., Connors Steel 


iv 

Joseph T. Ryerson & Son, Inc 

W. J. Savage Co 

Sheffield Div., 
Corp 

United States Steel Corp. 


Armco Stee! 


STEEL, TOOL 
Allegheny Ladium Steel Corp. 
Bethlehem Steel Co 
c ee Co. of America 


Gardner-Denver Company 

Jones & Laughlin Steel Corp 
Republic Steel—“REPUBLIC” 
Joseph T. Ryerson & Son, Inc 
The Timken Roller Bearing Co 


STOKERS 


Axeman-Anderson Co 
“ANTHRATUBE” 


STOKERS, CHAIN-GRATE 
Laclede Stoker Co.—“LA- 

CLEDE ‘F’ TYPE.” “LA- 

CLEDE ‘L’ TYPE 


Combustion Engineering, Inc.— 
“CE” 


STOKERS, SPREADER 
American Engineering Co. 
“AE PERFEC Ir SPREAD” 
c a Engineering, Inc 
“CLE” 


Dayton Automatic Stoker Co 

Hoffman Combustion Engrg 
Co.—"FIRITE” 

Laclede Stoker Co.—“LAC- 
LEDE-UNIVERSAL” 


STOKERS, TRAVELING GRATE 
Combustion Engineering, Inc 
“C_E" 


STOKERS, UNDERFEED 

a 7? Engineering Co.— 

*TAYLOR” 

Auburn Foundry, Inc., 
Div.—“AUBURN” 
Canton Stoker Corp.—“CAN- 

TON” 

Carpenter Heating & Air Con 
ditioning Co.—“CARPEN 
TER” 

Combustion Engineering, Inc 


Heating 


Dayton Automatic Stoker Co 
“MARINE” 

STOKERS, VIBRATING GRATE 

American Engineering Co 
*VIBRA-GRATE” 

STOPERS, ROOF-BOLTING 
Acme Machinery Co 
Gardner-Denver Company 
Joy Mig. Co. 

Le Roi Div., Westinghouse Air 
Brake Co VAC-NU 
MATIC” 

Penn Machine Co 

Schroeder Brothers Corp 

Thor Power Tool Co 
STOPPING, SOLID-PLASTIC 

Mine Ventilation Systems, Inc 

STOPPINGS, STEEL 
DEMOUNTABLE 

Tri-County Building Service— 
“AIRTITE” 

STORAGE PILE PROTECTIVE 
COATING 
Johnson-March Corp.—“COM- 

POUND SP” 

STORAGE SYSTEMS, COAL 
Link-Belt Co., Dept. CAMGL- 

58 

STOVES, HEATING 

Cowanesque Valley Iron Works 
STOVES, SAND DRYING 

Cowanesque Valley Iron Works 

STOWING MACHINES, 
BELT SLINGERS 

Herold Mfg. Co. 

STOWING MACHINES, 
PNEUMATIC 
Herold Mfg. Co. 


STRAIN GAGE LOAD CELLS 


Cox & Stevens Electronic 
Scales Div., Revere Corp. of 
America 


STRAINERS, PUMP 
Barrett, Haentjens & Co 
Goyne Pump Co. 

S. P. Kinney Engineers, Inc 
J. A. Zurn Mfg. Div T 
Industries, Inc.—“ZUR 


STRAINERS, WIRE CLOTH 
Cleveland Wire Cloth Co 


SUBSTATIONS, OUTDOOR 
Allis-Chalmers Mfg. Co., Indus 
trial Equipment Div. 
Delta-Star Electric Div., H. K 
Porter Co., (Delaware) 
General Electric Co., Apparatus 
Sales Div. 
I-T-E Circuit Breaker Co 


Westinghouse Electric Corp 
SUBSTATIONS, UNIT 


Allis-Chalmers Mfg. Co., Indus 
trial Equipment Div. 
General Electric Co., Apparatus 


Sales Div 
I-T-E Circuit Breaker Co 
Westinghouse Electric Corp 
SUGGESTION SYSTEMS, 
POSTERS, BOXES, FORMS 
Elliott Service Co., Inc 


SUPERVISOR Y-CONTROL 
SYSTEMS 
B-1-F Industries, Inc SYN 
CHRO-SCAN”™ 


The Bristol Co.—“META 
METER TELEMETERING” 

Femeco, Inc. 

or Va Physics & Electronics 


Genaval Electric Co., 
Sales Div. 


SURVEYING EQUIPMENT 

Cc. L. Berger & Sons, Inc 
“BERGER” 

Charles Bruning Co., Inc 

Copperweld Steel Co., Wire & 
Cable Div 

Geo-Optic Co., Inc 

Guriey, W. & L. I 

Wild Heerbrugg Instruments 
nc 


SUSPENSION, FEEDER 
The Elreco Corp 


SWEATBANDS 

American-Optical Co 
Products Div 

Pulmosan Safety Equip 


SWITCHBOARDS 
Allis-Chalmers Mfg. Co., Indus 


trial Equipment Div 
Cutler Hammer Inc 


Apparatus 


Safety 


General Electric Co., Apparatus 
Sales Div 

1-T-E Circuit Breaker Co.— 

Ironton Engine Co IRON 
TON 

Joy Mig. Co. 


Mosebach Electric & Supply C: 
Westinghouse Electric Corp 
SWITCH BOXES 


General Electric Co., Construc 
tion Materials Div 
Joy Mfg. Co. 
Mosebach Electric & Supply Co 
National Electric Products Co 
Westinghouse Electric Corp 
SWITCH HOUSES 
Allis-Chalmers Mfg. Co., Indus 
trial Equipment Div 
Mosebach Electric & Supply Co 
Westinghouse Electric Corp 
SWITCHERS, RR CAR 
| eTourneau-W Co— 
“SWITCH MOBILE” 
“SWITCH-TRACTOR” 
SWITCHES, AIR FLOW 
CONTROLLED MERCURY TUBE 
Guyan Machy. Co 


SWITCHES, BELT CONTROL 
Schroeder Brothers Corp 
SWITCHES, CONTROL, 
MOTORMAN OPERATED 
Cheatham ~om Switching 


Device C€ 
Nachod & t. S. Signal Co. 
SWITCHES, CONVEYOR- 
CONTROL 
General Electric Co., 
Sales Div 
Joy Mfg. Co. 
Westinghouse Electric Corp 
SWITCHES, ELECTRIC HAND 
American Mine Door Co. 


SWITCHES, ELECTRICAL 
Arrow Hart & Hegeman Elec- 


Apparatus 
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AMER 





r a 
and / 3 l\ ROTO-CLONE 


—double trouble for coal dust 
at this processing plant 


AAF’s famous coal dust duo—AMERclone and 
Type N ROTO-CLONE—snuff out the dust 
threat from these multi-louver dryers before it 
has chance to become a nuisance. The AMER- 
clone dry centrifugal serves as the pre-cleaner 
and reclaims valuable material. The tiny par- 
ticles that get by are instantly snatched up 
by the wet-collecting Type N ROTO-CLONE. 
hus, a potential air pollution problem is turned 
into harmless sludge. 


AAF offers all kinds of dust collectors for all 


COMPANY, 


267 Central Avenue, Louisville 8, Kentucky 





COAL AGE * Mid-July. 1958 


Pianta Ai Litter 


American Ai c Fi ser of Canada, Ltd.. Montreal, P.Q 


kinds of coal processing dust problems. No mat- 
ter what the source—bunkers, screens, transfer 
points, crushers and breakers, silo venting, clean- 
ing tables, rotary car dumps or air tables—there’s 
an AAF dust control unit to do the job . . . effi- 
ciently and economically. 


For complete information on the AMERclone 
and Type N ROTO-CLONE, call your local 
American Air Filter representative or write 
direct for AMERclone Bulletin 291 and Type N 


77 
AAF Filters 
ond Precipitetors 
a 


Bulletin 2 
—— BETTER AIR IS OUR BUSINESS —— 





IHinois 


Hermon Nelson 
Heating Specialties 


Portable Heaters 








283 








tric Co.—“QUIETTE” 
Circuit Protective Devices 
Dept., General Electric Co 
Clark Controller Co 
Cutler-Hammer, Inc 
Dooley Brothers 
The Elreco Corp.—“POWER”™ 
G & W Electric Specialty Co 


General Electric Co., Apparatus 
Sales Div 
General Electric Co., Construc 


tion Materials Div 
1-T-E C — Breaker Co 
Joy Mfg. Co. 
Ohio Brass Co 
Mosebach Electric & Supply Co 
National Mine Service Co 
Stackpole Carbon Co 
Westinghouse Electric Corp 


SWITCHES, ELECTRICAL 
HIGH-VOLTAGE 
Delta-Star Electric Div.. H. K 

Porter Co., (Delaware) 


SWITCHES, ELECTRICAL, 
SAFETY 
Arrow Hart & Hegeman Elec 
tric Co 
Circuit Protective Devices Dept.. 
General Electric Co 
Crouse-Hinds Co 


Cutler-Hammer, Inc.—“C-H” 

Dooley Brothers 

General Electric Co., Apparatus 
Sa v 

Joy Mfg. Co. 


Mosebach Electric & Supply Co 
Ohio Brass Co 
Westinghouse Electric Corp 


SWITCHES, LOCOMOTIVE 
TRANSFER 


Circuit Protective Devices 
Dept.. General Electric Co 
Flood City Brass & Electric Co. 
General Electric Co., 

Sales Div 
Jeffrey Mfe. Co 
The Post Glover Electric Co 
“PG” 

SWITCHES, MERCURY 
Crouse-Hinds Co 
Durakool. Inc 
General Electric Co., 

tion Materials Div 
Joy Mfg. Co. 
The Post Glover Electric Co 
“PG” 

SWITCHES, PRESSURE 

Barksdale Valves 


SWITCHES, ROPE-PULL 
MOMENTARY 
American Mine Door Co. 


SWITCHES, THERMOCOUPLE 
West Instrument Corp 


SWITCHGEAR 
Allis-Chalmers Mfg. Co., 
_ trial Equipment Div 
Electric Machinery Mfz. Co 
General Electric Co., Apparatus 

Sales Div 
I-T-E Circuit Breaker Co 
Herbert S. Littlewood 
Westinghouse Electric Corp 
SWITCHGEAR, PORTABLE, 
SHOVEL CABLES 
Atkinson Armature Co. 


TABLE DECKS, WASHING 
Linatex Corp. of America 


Apparatus 


Construc- 


Indus 


Thomoson-Starrett Co., Inc.— 
“SUPER-AIRFLOW” 


TABLES, COAL-WASHING 
~~ Daniels Co., Contractors, 
ne. 
The Deister Concentrator Co.- 
“SU PER DUTY DIAGONAI 
“CONCENCO ‘77° 
DECK" 


Deister Machine Co 
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- Co., Dept. CAMGL- 


TABLES, DRAFTING 
Charles Bruning Co. Inc 


TACHOMETERS 
The Bristol Co.—“BRISTOL'S” 
Fisher Scientific Co. 
Foxboro Co 
General Electric Co., 
Sales Div 
Ideal Industries, Inc 
Martindale Electric Co 
Minneapolis-Honeywell 


Apparatus 


Regula- 


tor Co., Industrial Division 
Stewart-Warner Corp.. Alemite 
Div 


Westinghouse Electric Corp 


TAKEOFFS, POWER 
Gar Wood Industries, Inc 
Schroeder Brothers Corp 
Twin Disc Clutch Co 
Vickers, Inc., Tulsa Winch Div 
—“TULSA” 
TAKEOFFS, POWER, SPLIT 
SHAFT TYPE 
Hendrickson Mfg. Co 


TAKEUPS, BALL, ROLLER 
Dodge Mfg. Corp 


TAKEUPS, CONVEYOR 
Barber-Greene Co 
Bearings, Inc 
Chain Belt Co., 

¥. 

J. D. Christian Engineers 
Hewitt-Robins, Incorporat 
Irwin Foundry & Mine Car Co 
Jeffrey Mfe. Co 

Joy Miz. Co. 

_— Co. Dept. CAMGL- 


McNally-Pittsburg Mig. Corp. 


Shafer Bearing 


Pioneer Engineering. Div. of 
Poor & Co 
Roberts & Schaefer Co 


Starrett 
Stephens-Adamson Mfg. Co 


TAKEUP UNITS, BALL- 
BEARING 
Lirk-Belt Co., Dept. CAMGL- 
58 


TAKEUP UNITS, SPHERICAL 
ROLLER BEARING 
Lirk-Belt Co., Dept. CAMGI- 

58 
TAMPERS, PNEUMATIC 
Schroeder Brothers Corp 


TAMPERS, SHOTHOLE 
The Leetonie Tool Co 


TAMPING BAGS—See 
Begs, Tamping 


TAMPING PLUGS 
Charles Abbott & Associates— 
“TRUBLAST RAPID" 
National Mine Service Co 
National Powder Co 


TAMPING POLES, HEADS 
The Salem Tool Co. 


TAMPING STICKS, WOOD 
Duauesne Mine Supply Co 
J Hammond Co 
National Mine Service Co 
National Powder Co 

Salem T Ca.— 


ool 
“BLACK DIAMOND” 
TANK-LEVEL CONTROLS 


Industrial Nucleonics Corp 
“ACCURAY” 

TANKS, CLARIFYING, SLUDGE 

RECOVERY 

Fairmont Machinery Co. 

Denver Equipment Co. —“DEN- 
VER” 

Eagle em Werte 

=o co : Dept. CAMGL- 

Peterson Filters & Engineering 
Co 


K. Prins & Associates — 
Roberts & 


TANKS, PLASTIC-LINED 
Galigher Co 


TANKS, RUBBER-LINED 

Denver Equipment Co.—“DEN- 
VER” 

Galigher Co 

The a Rubber Co 
Div., Inc 

B. F Goodrich Industrial Prod- 
ucts Co. 

Industrial Rubber 
(Pa.) 

Linatex Corp. of A 

Quaker Rubber Div., 
ter Co. 

Raybestos Manhattan, Inc 
hattan Rubber Div 

United States Rubber Co. 


TANKS, STEEL 
Bethichem Steel Co 
~ Daniels Co.. Contractors, 
ne. 
Denver Equipment Co.—“DEN- 
VER” 
Enterprise Wheel & Car Corp. 
Robert Holmes & Bros. Inc 
Kanawha Mfg. Co 
L. O. Koven & Bro., Inc 
Phoenix Iron & Steel Co., 
Structural & Tube Division 
& Schaefer Co.. Sab. 
Starrett 


Co.. Inc. 
W. J. Savage Co 


Sales 


Products Co 


merica 
H. K. Por- 
Man 


Fluor Products Co 
The Hauser-Stander Tank Co. 


TAPE, ADHESIVE 
Johrs-Manville—“DUTCH 
AND” 


TAPE, BONDING 
B. F. Goodrich Industrial Prod- 
ucts Co. 


TAPE, COATED, POLYESTER 
MAT 
Irvington Div. of 
Mining & Mfg. Co 


TAPE, ELECTRICAL, PLASTIC 

Boston Woven Hose & Rubber 
Co., Div. of American Bilt 
rite Rubber Co 

Continental Rubber Works 

The Dayton Rubber Co 
“HOL-FAST™ 

Goodall Rubber Co 

B. F Goodrich Industrial Prod 
ucts Co 

Johrs-Manville 
co” 


Minnesota 


“JOMAN 


Minnesota Mining & Mfg Co 
—“SCOTCH NO. 33, 22, 21 
& 20” 

National Mine Service Co 

Okonite Co 

Plymouth Rubber Co 
KNOT” 

United States Rubber Co. 
TAPE, ELECTRICAL, 
GLASS-CLOTH 
Minnesota Mining & Mie. C<« 
“SCOTCH NO. 27” 


TAPE, ELECTRICAL, 
THERMOSETTING 
Minnesota Mining & Mfg. Co 

“SCOTCH” 


“SLIP 


TAPE, FRICTION 

Boston Woven Hose & Rubber 
Co., Div. of American Bilt- 
rite Rubber Co 

Continental Rubber Works 

The Dayton Rubber Co 
“HOLE-FAST” 

Goodall Rubber Co 

B. F. Goodrich Industrial Prod 
ucts Co 

Guyan Machy. Co 

Industriai Rubber 
(Pa.) 


Products Co 


Jenkins Bros 

Johns-Manville—“4-STAR’ 

Mosebach Electric & Supply Co. 

National Electric Coil Co 

National Mine Service Co 

Okonite Co 

Plymouth Rubber Co., Inc 
“SLIPKNOT” 

The Rubero.d Co 

United State Rubber Co. 


West Virginia Armature Co 


TAPE, GLASS-CLOTH 
Johns- Manville 
National Electric Coil Co 
“MICA-GLAS” 


TAPE, GLASS-CLOTH, COATED 

Irvington Div. of Minnesota 
Mining A&A Mig. Co ‘Fil 
RE-MAT™ 


TAPE, INSULATING 
General Electric Co.. Chemical 
& Metallurgical Div., Insulat 
ing Materials Section vV« 
“IRRATHENE,.” “MICA 
MAT” 


TAPE, OZONE-RESISTANT 


Plymouth Rubber Co., Inc. — 
PLYMOZONE’ 


TAPE, PAPER 
Minnesota Mining A Mig. Co 
SCOTCH 


TAPE, POLYETHYLENE 
The Dayton Rubber Co 
HOLFAST 


TAPE, RUBBER 
Boston Woven Hose & Rubber 
Co., Div. of American Bilt 
rite Rubber Co 
Continental Rubber Works 
The Dayton Rubber Co 
HOLF AST 
Goodall Rubber Co 
Jenkins Bros 
Johns-Manville 
Mosebach Electric & Supply ¢ 
National Electric Coil ¢ 
Natioral Mine Service ( 
Okonnte Co 
Pivmouth Rubber Co Inc - 


P 
Quaker Rubber Div., H. K. Por- 
ter Co 
United States Rubber Co. 
West Virginia Armature ¢ 
TAPE, VARNISHED-CAMBRIC 
Irvineton Div. of Minnesota 
Mining & Mig. Co 
National Electric Coil Co 


Minnesota Minine & Mfe Co 
IRVINGTON.” IRV-O 
FLATSEME IVI-BIND 
TAPE, VINYL PLASTIC 
The Davton Rubber Co 
“HOLFAST™ 
TAPE, VULCANIZING 
American Mine Door Co. 
TAPES, MEASURING 
Charles Bruning Co., Inc 
Disston Div.. H. K. Porter Cx 
Inc 
Lufkin Rule Co 
TAPPERS, PORTABLE 
Black & Decker Mfg. Co 


TAPS, CABLE & TROLLEY, 


FUSED 
Duquesne Mine Supnrly Co 
The Elreco Corp ‘“ELRECO 


Flood City Brass & Electric Co. 

Mining Machine Parts, Inc 
“MMP TABCO” 

Mosebach Electric & Supply Co 

Ohio Brass Co 

Standard Devices Co 


TARPAULINS 


C. R. Daniels Co 
Fulton Bag & Cotton Mills 


TELEPHONES, SATTERY 
Crouse-Hinds Co 


Mid-July, 1958 * COAL AGE 








PROVEN BY EXPERIENCE 
The Fuel Process M Type Coal Washer 





INTEGRAL DRAIN SCREEN 
and IMPROVED FLOW SYSTEM 
provides 


. Lowest power in heavy media system. 

. Uniform volume and specific gravity of media. 
No blocking of refuse compartments by near- 
gravity middlings. 


GROSS GAIN OF $500 PER DAY 
Says User 


“The Fuel Process Washer was purchased for 
our plant for two main reasons. First, to improve 
the overall product and for quality control. 
Second, and most important, to recover market- 
able material which was occurring in the refuse 


wno 


. an efficient washer 
designed to lower costs 
and add to profits 


This washer obtains 
grade products of highest excel- 
lence both in appearance and qual- 
ity, improves your product and in- 
creases profits by eliminating loss 
in marketable material in refuse. 


as a result of inherent inefficiency. . . . The 
overall product has been greatly improved and 
we now have positive quality control. The refuse 
data leaves little doubt that there is virtually no 
marketable material being lost from the heavy 
media washer. 


“The inescapable conclusion is that with the 
Fuel Process Coal Washer there has been a 
marked improvement in our product with a gross 
gain in realization in excess of $500 per day.” 
(Client's name on request. ) 


Write for complete details today. This fine prod- 
uct can earn money for your company, too. 


FUEL PROCESS COMPANY 


900 D STREET, P.O. BOX 8455, SOUTH CHARLESTON, W. VA. 


COAL AGE * Mid-July. 1958 
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TELEPHONES, SOUND- 
POWERED 
Crouse-Hinds Co. 
Mining Progress, Inc. 


TELEPHONES, TROLLEY 
Femco, Inc. 
ae Physics & Electronics 
o. 


TELEVISION SYSTEMS 


Diamond Power Specialty Co 
“UTILISCOPE,” “UTILI- 
VUE” 


TEMPERATURE INDICATORS, 
CONTROLLERS 

B-I-F Industries, Inc 
“CHRONOFLO” 

The Bristol Co.—*“BRISTOL’S 

Fischer & Porter Co 

Fisher Scientific Co 

Foxboro Co 

General Electric Co. Apparatus 
Sales Div. 

Hays Cor 

Minneapolis-Honeywell Regula 
tor Co., Industrial Division 

“GUARDSMAN-VERL-TELI 

West Instrument Corp.— 

Westinghouse Electric Corp 


TERMINATORS 
Delta-Star Electric Div.. H. K 

Porter Co., (Delaware) 

TEST STANDS, HYDRAULIC 
Fischer & Porter Co. 
Schroeder Brothers Corp 

“UNIVERSAL” 

Vickers Incorporated 
TESTERS, CARBON MONOXIDE 
Mine Safety Appliances Co. 
TESTERS, INSULATION 
Electrical Distributors Co 
Ideal Industries, Inc 
Martindale Electric Co. 
TESTERS, INSULATORS 
I-T-E Circuit Breaker Co 


TESTERS, PORTABLE 
HYDRAULIC 


Schroeder Brothers Corp.—"“PT 
50-B” 


TESTERS, RAIL-BOND 
Mosebach Electric & Supply Co 
Ohio Brass Co. 


TESTERS, VOLTAGE 
Fisher Scientific Co 
General Electric Co., Apparatus 

Sales Div 

Holub Industries, Inc 
I-T-E Circuit Breaker Co 
Ideal Industries, Inc 
Martindale Electric Co 
Westinghouse Electric Corp 


THEODOLITES 
W. & L. E. Gurley 


THEODOLITES, OPTICAL 
MINING 
Kern Instruments, Inc 


THERMOCOUPLES 
The Bristol Co._—“BRISTOL’S” 
Foxboro Co 
General Electric Co., Apparatus 
Sales Div 
Minneapolis-Honeywell Regula 
tor Co., Industrial Division 
West Instrument Corp 


THROTTLE CONTROLS 


Link-Belt Speeder Cc ‘orp 
‘SPEED-O-TROL’ 


THICKENERS 
American Well Works 
Denver E cy 
VER-STANDARD,” “DEN- 
VER HEAVY-DUTY AUTO- 
MATIC” 

Dorr-Oliver, Inc 

Eimco Corp 

Hardinge Co., Inc 
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om Co., Dept. CAMGL- 


aicie Bros. es Co. 
> Filters & Engineering 


Roberts & Schaefer Cow Sub. 
Thompson-Starrett Inc. 


THICKENING, STABILIZING, 
SUSPENDING AGENTS 
B. F. Goodrich Chemical Co.— 
“GOOD-RITE CARBOPAL 
934” 


THINNERS, ELECTRIC 
INSULATING 
General Electric Co., Chemical 
& Metallurgical Div., Insulat 
ing Materals Secton 
TIES, CROSS, SWITCH 
Republic Creosoting Co. 
TIMBER—See also Roof Sup- 
ports, Yielding Arch 
TIMBER, ALUMINUM 
Reynolds Metals Co. 


TIMBER, PRESSURE- 
CREOSOTED 
~~ Co., Inc. 
ood Preserving Div. 
TIMBER, TREATED 
Koppers Co., Inc., Wood- 
Div —“WOL- 
1ANIZED” 
Osmose Wood Preserving Co. 
TIMBER, TREATED, UNTREATED 
T. J. Moss Tie Co. 


TIMBER, YIELDING STEEL 
PROPS 


Mining Progress, Inc 
T. J. Moss Tie Co. 
TIMBER FRAMERS 
Denver Equipment Co.—“DEN- 
VER” 
Stearns-Roger Mfg. Co 
TIMBER PULLERS 
Penn Machine Co. 
ion, Kenly & Co.— 
“SIMPLEX” 
TIMBER-TREATING MATERIALS 
Darworth, Inc., Chemical 
Products Div.—“CUPRINOI 
The Dow Chemical Co 
Monsanto Chemical Co., Or- 
ganic Chemicals Div 
J. Moss Tie Co 
Osmose Wood Preserving Co 
“OSMOSALTS, OSMOPLAS 
TICS, M-T-M” 
TIMBERING MACHINES 
Goodman Mfg. Co. 


uger Equipment, Inc. 
“RUGER TIMBERLIFI™ 
TIMERS, MERCURY 
Durakool, Inc. 


Joy Mfg. Co. 
TIRE RECAPPING, REPAIRING, 
EARTHMOVER 


Carolina Tire Co. 


TIRES, EARTHMOVER, 
ON THE JOB SERVICE 
Carolina Tire Co. 


TIRES, MINE 
Mitchell Industrial Tire, Inc 
“MITCO TROUBLE FREE 


TIRES, RUBBER 
The Dayton Rubber Co. 
“THOROBRED"” 
The Gates Rubber Co. Sales 
Div., Inc 
B. F. Goodrich Tire Co., A Div. 
of The B Goodrich Co 
Goodyear Tire & Rubber Co 
we States Co. 
Ww Belt irs, Inc.— 
oMITCO INDU TRIAL” 


TIRES, STEEL 
National Mine Service Co. 
Bertrand P. Tracy Co 


TIRES, STEEL TURNING 
Leman Machine Co. 


TOOLS, ELECTRICAL- 


CONNECTOR 
Burndy Corp.—“HYTOOLS,” 
“HY PRESSES” 


Erico Products, Inc.—“CAD- 
WELD” 

Joy Mig. Co. 

TOOLS, HAND 

Ampco Metal, Inc 

Guyan Machy. Co.—“PROTO 
“CHALLENGER” 

Proto Tool Co., Div. of Pendle 
ton Tool Industries, Inc 


TOOLS, MECHANICS 
Bearings, Inc. 
Disston Div., 

Inc. 
Gensco Tools Div., General Steel 

Warehouse Co., Inc. 
Sanp-on Tools Corp. 


TOOLS, PORTABLE, AIR 
Chicago Pneumatic Tool Co 
a Electric & Mfg. Co. 
Gardner- et Sane 


Ingersoll-Rand 
Joy Mig. Co. 
Le Roi Div., 
Brake Co. 
Marathon Coal Bit Co., Inc. 
“BUCKEYE” 
Penn Machine Co. 
Schramm, Inc 
Schroeder Brothers Corp 
Sanp-on Tools a 
Thor Power Tool Co 
Worthington Corp. 
TOOLS, PORTABLE, 
ELECTRICAL 
Black & Decker Mfg. Co 


Chicago Pneumatic ool Co 
— Electric & Mfg. Co 
Co. 


H. K. Porter Co., 


Westinghouse Air 


Martindale Electric Co 

Penn Machine Co 

Joseph T. Ryerson & Son, Inc 

Snap-on Tools Corp 

Syntron Co 

Thor Power Tool Co 

TOOLS, POWDER-POWERED 

Mine Safety Co— 
“VELOCITY ER” 

Remington Arms Co., Inc.— 

REMINGTON INDUS- 

TRIAL KILN GUN 
CE CTON STUD DRI 


TOOLS, TRACK 
The Aldon Co 
L. B. Foster Co. 
Gibraltar Equipment & Mfg 


0. 
The Leetonia Tool Co 


TORQUE CONVERTERS 
Clark Equip. Co., Automotive 
Div. — “CLARK-TORCON”™ 
National Supply Company— 
“NATIONAL” 
Transmission and Axle Div., 
Rockwell-Standard Corp 
Twin Dise Clutch Co. 
TORQUE TESTERS 
The Fafnir Bearing Co 


TOWBOATS 
Dravo C 
Marietta Mt. Co. 


TOWERS, BARGE-UNLOADING 
Dravo Corp. 

Heyl & Patterson, Inc. 
Link-Belt Co., Dept. CAMGL- 


58 
Koberts & Schaefer Co., Suh. 
Co., Inc. 
Stephens-Adamson Mfg. Co 
TOWERS, HYDRAULIC 
Mobile Aerial Towers, Inc. — 


“HI-RANGER” 


TOWERS, LOADING 
os Co., Dept. CAMGL- 


TRACK CLEANERS 
American Mine Door Co. — 
“CANTON” 


TRACK SHOES, POWER 
SHOVEL 


American Steel Foundries — 
“WEARPACT™ 


TRACK WORK 
H. K. Porter Co., Connors Steel 
Div 


TRACTOR-COMPRESSOR UNITS 

Gardner-Denver Company 

Le Roi Div., Westinghouse Ai 
Brake Co.—“TRACTAIR” 


TRACTORS, DOZER 
Clark Equipment Co., Construc 
tion Machinery Div. — 
“MICHIGAN™ 


TRACTOR GROUSER BARS 
American Brake Shoe Co., Am 
sco Div.—“AMSCO 


TRACTOR GROUSERS 


American Steel Foundries — 
“WEARPACT™ 


TRACTOR POWER CONTROL 
UNITS 
Le Tourneau-Westinghouse Co. 


TRACTOR RAIL & GROUZERS, 
MANGANESE 


TRACTORS, CRAWLER 
Allis-Chalmers Mfg. Co., Con 
struction Machinery Div 
Allis-Chalmers Mfg. Co., Indus 
trial Equipment _y 
J. L. Case Co ASE-TER 
RATRAC 
Caterpillar Tractor Co 
Diesel Energy Corp 
Eimco Corp 
General Motors Corp., 
Division 
International Harvester Co., 
Construction Equipment Div 
The Oliver Corp ‘OLIVER 


TRACTORS, CRAWLER, 
UNDERGROUND 
Allis-Chalmers Mfg. Co., Indus 

trial Equipment Div 
Caterpillar Tractor Co 
Eimco Corp 
International Harvester Co., 

Cc . -~winy Equipment Div 
Joy Mfg. € 


TRACTORS, RUBBER-TIRED 
MINE 
Allis-Chalmers Mfg. Co., Indus 

trial Equipment Div. 
Caterpillar Tractor Co 
red’s Welding Service 
Kersey Manufacturing Co., 


Inc. 
Motor Exchange and Supply 
Co. 


Euclid 


TRACTORS, TRUCK HAULAGE 
The Four Wheel Drive Auto Co 
Henrickson Mfg. Co 
International Harvester Co., 

Construction Equipment Div 
KW Dart Track Co. 


mer Co. 
—“TOURNAPULL” 


Mack Trucks, Inc 
Reo Div., The White Motor Co 


TRACTORS, WHEELED 
Allis-Chalmers Mfg. Co., Con- 
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Machinery Div 


struction 


Allis-Chalmers Mig. Co., Indus 
trial Equipment Div 

J. I. Case Co CASE” 

Caterpillar Tractor Co 

Diesel Energy Corp 

The Four Wheel Drive Auto 


Co.—"“BLUE OX” 
The Frank G. Hough Co 
International Harvester Co., 
Construction Equipment Dis 
Le Tourneau-W est 
—“TOL RNATRACTOR 
TWIN Cc” 
The Oliver Corp “OLIVER” 


TRAILER AXLES 
Clark Equip. Co., Automotive 
Div “CLAR 


W inter-Weiss Co. 


TRAILER BODIES 
Baughman Mfg. Co., Inc 
Perfection Steel Body Co 
Winter-Weiss Co. 


TRAMLERS, FULL, REAR-DUMP 
Galion Allsteel Body Co 


TRAILERS, BOTTOM-DUMP 
Athey Products Corp 
General Motors Corp, 

Division 
Perfection Steel Body Co 
Sanford Day Iron Works, Inc 
Truck Engineering Corp 


TRAILERS, SIDE-DUMP 


Athey Products Corp 
Perfection Steel Body Co 
Truck Engineering Corp 


TRAILERS, REAR-DUMP 
Athey Products Corp 
Hercules Steel Products Co 
Perfection Steel Body Co 
Truck Engineering Corp 


TRAILERS, SEMI, BOTTOM- 
DUMP 
Hockensmith Corp 
K. W. Dart Truck Co. 
Le Tourneau-Westinghouse Co. 
—“TOURNAPULL” 
Marion Metal Products Co 
Perfection Steel Body Co 
Truck Engineering Corp 


TRAILERS, SEMI, SIDE-DUMP 

Baughman Mfg. Co., Inc.— 
“HYDRAULIC” 

Hockensmith Corp 

Le Tourneau-Westinghouse Co. 
—“TOURNAPULL” 

Marion Metal Products Co 

Perfection Steel Body Co 

Truck Engineering Corp 


TRAILERS, SEMI, REAR- 
Durip 
Galion Allisteel Body Co 
Hercules Powder Co. 
Hockensmith Corp 
Le Tourneau-W se Co. 
—"“TOURNAPLI 
Marion Metal Products Co 
Perfection Steel Body Co 


Euclid 


Truck Engineering Corp 
TRANSFER CASES 
Clark Equip. Co., Automotive 
Div 


The Four Wheel Drive Auto Co 
Timken Detroit Axle a Div., 
Rockwell Spring & Axle Co. 


TRANSFORMERS, CONTROL, 
INSTRUMENT 


Allis-Chalmers Mfg. Co., Indus 
trial Equipment Div 

The Bristol Co 

General Electric Co., Apparatus 
Sales Div 

Hevi-Duty Electric Co 


Wagner Electric Corp 
Westinghouse Electric Corp 


TRANSFORMERS, POWER 


Allis-Chalmers Mfg. Co., Indus- 
trial Equipment Div 

Atkinson Armature Works 

General Electric Co., Apparatus 
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Sales Div 
F. R. Hannon 
‘HANCO” 
Hevi-Duty Electric Co 
1-T-E Circuit Breaker Co 
Kuhiman Elec. Co 
Herbert S. Litthewood 
Moloney Electric Co 
Morse Bros. Machinery Co 
Mosebach Electric & Suppy Co 
National Mine Service Co 
Wagner Electric Corp 
Westinghouse Electric Corp 


TRANSITS, ENGINEER’S 


& Sons— 


Charles Bruning Co., Inc 
Gurley, & L. ft 
TRANSMISSIONS 


Transmission and Axle Div., 
Rockwell-Standard Corp 


TRANSMISIONS, AUTOMOTIVE 


Allison Div.. General Motors 
Corp ‘TOROMATIC’ 
Clark Equip. Co. Automotive 


Div.—"“CLARK”™ 
The Four Wheel Drive Auto Co 
Fuller Mfg. Co 
TRANSMISSIONS, INDUSTRIAL 
Fuller Mfg. Co 


TRANSMISSIONS, REVERSING 

The Snow-Nabstedt Gear Corp 
TRANSMISSIONS, VARIABLE 

SPEED 

Link-Belt Co.. Dept, CAMGL- 
58—*“P.LV.” 

Reeves Pulley Co., Div. The 
Reliance Electric & Engineer 
ing Co. “VARI-SPEED” 


TREADPLATE, ALUMINUM 
Aluminum Co. of America 

TREADPLATE, ALUMINUM, 

ABRASIVE 

Aluminum Co. of America 

TRIP FEEDER-RETARDERS 
The Nolan Co. 

TRIP HOLDERS 

The Nolan Co. 


TRIP LAMPS 
Concordia Electric Cx 
“CEAG” 
General Electric Co., Lamp Div 
“GENERAL ELECTRIC” 


Mine Safety Appliances Co.— 
“EDISON R-4” 
National Mine Service Co 


TROLLEY CLAMPS 
Duquesne Mine Supply Co 
The Elreco Corp.—“ELRECO” 
Mosebach Electric & Supply C« 
Ohio Brass Co 
TROLLEY-CONTACT DEVICES, 

SLIDE-OPERATED 
Cheatham Electric Switching 


Device Co. 
Nachod & WU. S. Signal Co. 


TROLLEY, CONVEYOR 
Link-Belt Co.. Dept. CAMGL- 
TROLLEY FROGS 
Duquesne Mine ~EELRE Co 
The Elreco C _7 —“ELRECO” 
Flood City Brass & Electric Co. 
Mosebach Electric & io" Co 
Ohio Brass Co 


TROLLEY FROGS, ELECTRIC 


Cheatham Elec. Switching De- 
vice Co. 


Ohio Brass Co 
TROLLEY GUARDS 
Ensign Electric & Mfg. Co 


John Flocker & Co 
B. F Goodrich Industrial Prod- 


ucts Co.—“KOROSEAL” 
Guyan Machy. Co.—*VISI- 
GARD” 


Mosebach Electric & Supply Co 


National Mine Service Co 

Mine Safety Appliances Co. 

Ohio Brass Co 

Raybestos Manhattan, Inc 
Manhattan Rubber Dvpv 

United States Rubber Co. 


TROLLEY HANGERS 
Duquesne Mine Supply Co 
The Elreco Corp RECO” 
Mosebach Electric & Supply Co 
Ohio Brass Co 


TROLLEY HARPS, SHOES, 
SLIDERS 
Duquesne Mine Supply Co 
The Elreco Corp ELRECO 
Flood City Brass & Electric Co. 
Jeffrey Mie. Co 
Mosebach Electric 
Co 
Oho Brass Ce 
Ohio Carbon Cx 


TROLLEY, LINE MATERIAL 
National Mine Service Co 


TROLLEY POLES, WOOD 
Duquesne Mine Supply Co 
Flood City Brass & Electric Co. 
J. V. Hammond Co 


TROLLEY-SHOE, CONTACTORS 
American Mine Door Co. 
Duquesne Mine Supply Co 
The Elreco Corp.—“ELRECO 
Flood City Brass & Electric Co. 
Mosebach Electric & Supply Co 
Ohio Brass Co 

Ohio Carbon Co 


TROLLEY SIGNAL SYSTEMS 
American Mine Door Co. 
Nachod & U. S. Signal Co. 


TROLLEY SPLICES 
Duquesne Mine Supply Co 
The Elreco Corp.—“ELRECO” 
Flood City Brass & Electric Co. 
Mosebach Electric & Supply ¢ 
Ohio Brass Co 
West Virginia 


TROLLEY SYSTEMS 
The Elreco Corp ELRECO” 
Vhio Brass Co 


TROLLEY TAPS—See Taps, 
Cable & Trolley 


TROLLEY WHEELS 
Duquesne Mine Supply Co 
The Elreco Corp.—“ELRECO” 
Flood City Brass & Electric Co. 
Jeffrey Miz. Co 
Mosebach Electric & Supply Co 
Ohio Brass Co 
Ohio Carbon Co 
Pittsburgh Gear Co 


TROLLEY WHEELS, CONVEYOR 
Link-Belt Co.. Dept. CAMGL- 
58 


& Supply 


Armature Co 


TROLLEY-WIRE CONDITIONERS 
Ohio Brass Co 


TROLLEYS, 1-BEAM 
Coffing Hoist Div.. Duff-Norton 
TROWELS 
D'sston Div... H. K. Porter Co 

Inc 
TRUCK AXLES 
Eaton Mfg. Co., Axle Div 


Ford Div. of Ford Motor Co 
The Four Wheel Drive Auto Co 


TRUCK AXLES, DRIVING 
Ford Div. of Ford Motor Co 
Ihe Four Wheel Drive Auto Co 


TRUCK BODIES 

Baughman Mfg. Co., Inc 

Ford Div. of Ford Motor Co 
Galion Allsteel Body Co 
Gar Wood Industries, Inc 
Hercules Steel Products Co 
Hockensmith Corp “PENN” 
Perfection Steel Body Co 


TRUCK BODY FLOORS, 
ALUMINUM 
Revere Copper & Brass, Inc 


TRUCK BOGIES 


Clark Equip. Co Automotive 
Div CLARK 
Ford Div. of Ford Motor Co 
The Four Wheel Drive Auto C« 
Hendrickson Mig. Co 
TRUCK DRIVES, TANDEM- 
AXLE 
Clark Equip. Co., Auton 
Div CLARK 
Eaton Mfg. Co., Axle Div 


Ford Div. of Ford Motor ¢ 
Hendrickson Mig. Co 


TRUCK HUBS, LOCKING 


Warn Miz. Co. — “LOCK 
MATIC” 
TRUCK SAFETY STEPS 
E. D. Bullard Cx 


TRUCKS, AUTOMOTIVE 
Chevrolet Motor Div 


Dodge Div., Chrysler Corp 
DODGE POWER GIANTS 

Ford Div. of Ford Motor Co 

The Four Wheel Drive Auto 
‘ 

Hendrickson Mig. Co 

International Harvester Co 
Construction Equ mt Div 

International ees Lo 
Motor Truck Div INTER- 
NATIONAL” 


Kochring Div. of Kochring ( 
Mack Trucks, Inc 
Reo Div., The White Motor ¢ 


TRUCKS, FORK LIFT 
Hyster Ce HYSTER 
SPACE SAVER 

MAST” 


TRUCK, MINE-CAR 

American Car & Foundry Div. 
ACF Industries, Inc. 

‘ S. Card Iron Works 
Enterprise Wheel & Car Corp. 
Irwin Foundry & Mine Car ¢ 
Kanawha Miz. ¢ 
National Malleable & Steel 


MONO 


Castings Co.—“NATIONAIT 
NC-1" 
Sanford Day Iron Works, Inc 
TRUCKS, MINE-LOCOMOTIVE 


Penn Mach 


TRUCKS, OFF-HIGHWAY 
al Motors Corp., Euclid 


ine Co 


Crener 
Iv 
International Harvester Co 
Construction Equipment Div 
PAYHAULER 
KW Dart Truck Co. 


TUBING AND TUBE FITTINGS 

Anchor Coupling Co., Inc 

Parker Fittings & — Div 

Parker-Hannifir Cor 
“FERULOK,” TRIPLE 
LOK 


TUBING, ELECTRICAL 
MECHANICAL 
Youngstown Sheet & Tube ( 
TUBING, FLEXIBLE-METAL 
Cobra Metal Hose Div.. DK 
Mfg. Co 


TUBING, PLASTIC AND 
COATED 
Irvington Div. of Minnesota 
Mining & Mfg. Co 


TUBING, SEAMLESS STEEL 
National Tube Div., United 

States Steel Corp.—“USS 
The Timken Roller Bearing Co 


TUBING, STAINLESS-STEEL 
Crucible Steel Co. of America 
National Tube Div., United 

States Steel Corp USS 

Shelby” 
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WEMCO EQuIPMENT 


FoR COAL CLEANING AND BENEFICIATION 


HEAVY MEDIA SEPARATION 





A complete, pre-engineered, pre-fabricated HMS plant 

J py VUULLiV U 2 vey Vv vy U ce ete JOSIE 
| MOBIL-MILL and one man operation—even by inexperienced person 

eduction problems economically, profitably 





WEMCO orporated in Wemco Mobil-Mill for coal cleaning. Float material overflows 
SEPARATOR true float and middling. Double drums make two separations 








‘ CONE 4 inch to approximately 10 mesh. Clean coal floats to the surface and over 
SEPARATOR flows; sink material removed by ait 





FLOTATION AND BENEFICIATION 


World standard for producing clean, low ash coal from fines. Large cell size; 
tor-stator gives maximum aeration and recovery in shortest time and space 


New air control for increased cleaning efficiency. Special feed boxes and pumper 


WEMCO- 

FAGERGREN 

FLOTATION eed 
MACHINE ells eliminate complicated pumping installations 

WEMCO 

AGITATOR. 

CONDITIONER 





Mixes coal-water slurry with reagents to condition coal particle surfaces when 


> neo *intatinan ld . - omnrn ft seror -— fur 7 rr r 
necessary betore ation. Availabie Wemco-Fagergren type and propelier type 






% ow cost dewatering device for coal from % inch to 48 mesh. 
WEMCO Also serves as classifier for slimes and fines, making sharp overflow separation 


¢ 2 Wi ar anther decired mech ci? Ae imnnrtant ue « §5 rine of 
COAL SPIRAL at 35, 100 or other desired mesh size. An important use is for dewatering o 
’ ertinws< 











Used desliming fine coal ahead of ation tabling, and low-cost, efficient 
eparation in minus mesh range. Slimes overflow weir at low velocity. This 
prevents loss of desired plu finer mesh particles. Fine coal for flotatio 
withdrawn from center of tank bottom 

. c Withdraws continuous volume from thickener or hydroseparator underflows. Use- 
ful for feeding pulps at constant rates. Slow speed, reliable and easy to maintain 








The universal pump for the coal and mining industries for heavy media circuits, 
fine coals, fine refuse and other abrasive pulps. Has a minimum of wearing 
parts. Designed for quick dis-assembly 





WEMCO Also available in vertical style, which permits 


Pp 
launder or body of fluid without Ganger to bearings 











WEMCO img New principle incorporates recessed impelier, continuous, open passage. Permits 
TORQUE- FLOW pumping of large solids in slurry without clogging or degradation and with 
, ; : : 


. 7 - S _ ’ 
wl e|mic ” Westem Machinery Company 650 FIFTH STREET * SAN FRANCISCO 7, CALIFORNIA 
ond throughout the world 
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TUGBOATS 
Manufacturing Co 


TURNBUCKLES 
Bethlehem Steel Co 
Crosby Laughlin Div., Ameri- 
can Hoist & Derrick Co.— 
CROSBY,” “LAUGHLIN” 
Duquesne Mine Supply Co 
Ohio Brass Co 
Joseph T. Ryerson & Son, Inc 
Upson-Walton Co 
TURNBUCKLES, 
The Elreco Corp 
TURNERS, WHEEL-FLANGE & 
TREAD 


Transall, Inc 


UNLOADERS 
Clyde Iron Works, Inc 
Link-Belt Co., Dept. CAMGL- 


USED EQUIPMENT (See Search- 
light Advertising Section, 
this isswe) 

UTILITY TRUCKS, PERMISSIBLE 
RUBBER TIRED BATTERY 

Kersey Mfg. Co., Inc 

VACUUM CLEANING, 
SWEEPING EQUIPMENT 

Black & Decker Mfg. Co 

Ideal Industries, Inc 

Martindale Electric Co 

VALVE ACTUATORS, 
CYLINDER 
Ledeen Mfg. Co 


VALVE RECONDITIONING 
John Flocker & Co. 


VALVE REFACERS & 


Wiley 


INSULATED 


GRINDERS 
Black & Decker Mfg. Co 
VALVES 
M. Glosser & Sons, Inc 


VALVES, ANGLE 
Detroit Controls Div., American 
Radiator & Standard Sanitary 


Corp., D. T. Williams Valves 
Jenkins Bros 
R-P&C Valve Div.. American 


Chain & Cable Co., Inc 


VALVES, ANGLE & Y 

The Duriron Co., Inc 
Electric Steel Foundry Co 
The Fairbanks Co 
Homestead Valve Mfg. Co 
Midland Pipe & Supply Co 
Walworth Co 
J. A. Zurn Mfg. Div.. Zurn 

Industries, Inc.—“ZURN” 


VALVES, AUTOMATIC, FULL 
FLOW, QUICK OPENING AND 
SHUTOFF 
Coppus Engineering Corp 

“SENTRY” 


VALVES, AIR 

The Lunkenheimer Co 
“LUNKENHEIMER"” 
Schroeder Brothers Corp 


VALVES, BUTTERFLY 
Kinney Engineers, Inc 


VALVES, CHECK 

Allen-Sherman-Hoff Pump Co 
“PLEX-CHECK,” “RUBBER 
LINED 

Barrett, Haentjens & Co. 

Crane Co 

Detroit Controls Div., American 
Radiator & Standard Sani- 
tary Corp., D. T. Williams 
Valves 

Electric Steel Foundry Co 

The Fairbanks Co 

Farris Flexible Valve Cor 
“FLEX VALVE,” “SUPER 
SEAL” 


a FF 


Goyne Pump Co 
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Jenkins Bros 

Kennedy Valve Mfg. Co. 

Ludlow Valve Mfg Co., Inc 
“LUDLOW,” “RENSSE 
LAER” 

The Lunkenheimner Co.— 
“FERRENEWO,” “N-M-D,” 
“RENEWO” 

Midland Pipe & Supply Co 

Ohio Brass Co 

Osmose Wood Preserving Co.— 
“TECHNOCHECK” 

R-P & C Valve Div., : 
Chain & Cable Co., Inc 

Schroeder Brothers Corp 

Walworth Co 

J. A. Zurn Mfg. Div., 
Industries, Inc.—“ZUR 


VALVES, COMPRESSED-AIR 

A. W. Cash Valve Mfg. Corp 
Clark Controller Co. 
The Fairbanks Co 
Homestead Valve Mfg. Co 
Cc. B. Hunt & Son, Inc 

“QUICK-AS-WINK” 

Jenkins Bros 

Hose Accessories Co 

Pennsylvania Pump Com- 
pressor Co.— wMIRCI HECK. 

“GASCHECK” 

Schroeder Brothers Corp 
Walworth Co 


VALVES, COMPRESSED AIR 
UNLOADING 


R. Conrader Co.— 
“CONRADER” 


VALVES, CORROSION- 
RESISTANT 
The Duriron Co., Inc 
Electric Steel Foundry Co 
Homestead Valve Mfg. Co 
Ladish Co. 


VALVES, CROSS 


The Lunkenheimer Co.— 
“LUNKENHEIMER” 


VALVES, DIAPHRAGM 
The Bristol Co.—“SYNCHRO 
VALVES” 
A. W. Cash Co 
A. W. Cash Valve Mfg. Corp 
The Duriron Co., Inc 
Fischer & Porter Co 
Foxboro Co. 
Grinnell Co.—“GRINNELL- 
SAUNDERS” 
Minneapolis-Honeywell Regula 
tor Co., Industrial Division 
J. A. Zurn Mfg ae — 
Industries, Inc.—“ZU 


VALVES, FLOAT 
aay ey & Porter Co 
A. Zurn Mfg. Div.. 
Industries, Inc.—“ZUR 


VALVES, FOOT 

Crane Co 
Flood City Brass & Electric Co. 
Ledeen Mfg. Co 
Ludlow Valve Mfg. Co., Inc 

“LUDLOW” 
Midland Pipe & Supply Co 
Walworth Co 


VALVES, 4-WAY & 3-WAY 
Ledeen, Inc 


VALVES, GATE 


American Brake Shoe Co 
Amsco Div.—“AMSCO 

American Brake Shoe Co., Na 
tional Bearing Div 

Crane Co 

Detroit Controls Div., Ameri- 
can Radiator & Standard 
Sanitary Corp. D. T. Williams 
Valves 

Electric Steel Foundry Co 

The Fairbanks Co 

Fischer & Porter Co. 

Guyan Machy. Co. 

Jenkins Bros 

Kennedy Valve Mfg. Co 

Link-Belt Co., Dept. CAMGI 


Ludlow Valve Mfg. Co., Inc 
“LUDLOW,” ENSSE- 


Zurn 
N” 


Zurn 


LAER” 

The Lunkenheimer Co _ 
“BREECH-LOCK,.” 
“CAUSUL “KING-CLIP” 


MecNally-Pittsburg Mfg. Corp. 
Midland awe & Supply Co 
Ohio Brass Co 
R-P & C Valve Div., American 
Chain & Cable Co., Inc 
Stephens-Adamson Mfg. Co 
“TWISTITE” 
Walworth Co 
A. Zurn Mfg. Div., 
dustries, Inc.—“ZU 


VALVES, GATE, REPAIRED 
Leman Machine Co. 


VALVES, GiOBE 

Crane Co 

Detroit Controls Div., American 
Radiator & Standard Sanitary 
Corp., D. T. Williams Valves 

Electric Steel Foundry Co. 

The Fairbanks Co 

Guyan Machy. Co 

Jenkins Bros 

Kennedy Valve Mfg. Co 

Ihe Lunkenheimer Co.— 
FERRENEWO,” “LQ600” 
‘N-M-D,“ “RENEWO" 

McNally-Pittsburg Mig. Corp 

Midland Pipe & Supply Co 

Ohio Brass Co 

R-P & C Valve Div. American 
Chain & Cable Co., Inc 

Walworth Co 

J. A. Zurn Mfg Div., 
dustries, Inc. — “Z 


= In- 


Zurn In- 
URN” 


VALVES, GLOBE, REPAIRED 
Leman Machine Co. 


VALVES, HYDRAULICALLY 
OPERATED 
Ludlow Valve Mfg. Co., Inc 


VALVES, LUBRICATED 
Homestead Valve Mfg. Co. 
Walworth Co. 


VALVES, MOTOR-OPERATED 


The Bristol Co. 

Convair 

Electric Steel Foundry Co 

Farris Flexible Valve Corp. — 
‘FLEX VALVE,” “SUPER 
SEAL” 

Fischer & Porter Co 

Foxboro Co 

Homestead Valve Mfg. Co 

Kennedy Valve Mfg. Eo 


S. P Kinney Engineers, Inc 
Ludlow Valve Mtg Co., Inc 
ay DLOW,” “RENSSE- 

AER” 


Midtend Pipe & Supply Co 

Minneapolis—Honeywell Reg- 
ulator Co., Industrial Division 

R-P & C Valve Div., American 
Chain & Cable Co., Inc 

Rockwell Mfg. Co.—“ROCK- 
WELL-NORDSTROM” 

Walworth Co 

Western or Corp. — 
“TYPE R “FLOATING. 
SEAL” 

J. A. Zurn Mfg. Div... Zurn In 
dustries, Inc.—“ZURN” 


VALVES, NEEDLE 

Detroit Controls Div., American 

Radiator & Standard Sanitary 

Corp. D. T. Williams Valves 
The Fairbanks Co. 
Midland Pipe & Supply Co 
Ohio Brass Co. 
R-P & C Valve Div American 

Chain & Cable Co. Inc, 
Schroeder Brothers Corp 
Walworth Co 


VALVES, ORIFICE 
Fairmont Machinery Co. 


VALVES, PINCH 
The Daniels Co. Contractors 
Inc. 
Farris Flexible Valve Corp.— 
abate VALVE’ “SUPER 


SEAL 
Linatex C of America 
Red Jacket Co. Inc “RED 
JACKET” 


VALVES, PLASTIC 
The Lunkenheimer Co. - 
“LUNCOR” 


VALVES, PLUG 
Ampco Metal, as 
American Car & < oe Div... 
ACF Industries, 1 
Barrett, Haentjens ry ‘Co 
Convair 
The Duriron Co., Inc 
Homestead Valve Mfg. Co 
S. P. Kinney Engineers, Inc 
Ludlow Valve Mfg. Co., Inc 
—“LUDLOW” 
McNally-Pittsburg Mfg. Corp. 
Midland Pipe & Supply y Co. 
Rockwell Mfg. Co. — “ROCK 
WELL.” “NORDSTROM” 
J. A. Zurn Mfg. Div.. Zurn In 
dustries, Inc ZURN 


VALVES, POWER-OPERATED 
Ledeen Mfg. Co 


VALVES, PUMP 
American Brake Shoe Co 
Amsco Div.—“AMSCO 

Anchor Packing Co 
Electric Steel Foundry Co. 


VALVES, SAFETY 
4. W. Cash Valve Mfg. Corp. 


VALVES, SOLENOID, MANUAL 
Barksdale Valves 


VALVES, STAINLESS-STEEL 
Electric Stee] Foundry Co 


VARNISHES, INSULATING 

Dow Corning Corp 

E. L du Pont de Nemours & 
Co., Inc 

General Electric Co., Chemical 
& Metallurgical Div., Insulat- 
ing Materials Section — 
“GLYPTAL” 

Jeffrey Mfg. Co. 

Martindale Electric Co 

Minnesota Mining & Mfg. C< 
“IRVINGTON,” 
“HARVEL” 

National Mine Service Co 

Pennsylvania Electric Coil Corp 


VENTILATING, TUBING 
American . Tr: Cloth Corp 
Bemis Bro. Bag Co 

“FI EXIPIPE” 

Flexaust Co.—“PORTOVENT 
VENTILATION SURVEYING 
EQUIPMENT 
American Paulin System 

“MICRO.” “TERRA” 

VIBRATION ABSORBERS 

Cobra Metal Hose, Div. D K 
Mfg Co 


VIBRATION DAMPERS, 
RUBBER 





Fluor Products Co. 

Goodyear Tire & Rubber Co 

Raybestos Manhattan, Inc 
Manhattan Rubber Div. 


VIBRATION MEASUREMENT, 
BLASTING 
W. F. Sprengnether Instrument 
Co., Inc 


Vibration Measurement En 
neers, Inc.— “SEISMOLOG” 


VIBRATORS, BIN & HOPPER 
The Branford Co.—“BRAN- 
FORD” 


Cleveland Vibrator Co 

Eriez Manufacturing Co 

Hewitt-Robins 

Martin Engineering Co.— 
“VIBROLATOR’ 

National Air Vibrator Co 

Syntron Co.—*“PULSATING 
MAGNET” 

W. S. Tyler Co.—“TY-SPEED” 

Viber Co.—“AIROVIBER,” 
“VIBERLEC,” “MODEL PX’ 


VIBRATORS, CHUTE 
The Branford Co ‘BRAN 
FORD” 


Mid-July. 1958 * COAL AGE 











Cleveland Vibrator Co 

Martin Engineering C< 
“*VIBROLATOR’ 

National Air Vibrator Co 

Syntron Co PULSATING 
MAGNET” 

W. S. Tyler Co 

Viber Co AIRO VIBER 
VIBERLEC MODEL PX 


VIBRATORS, FREIGHT CAR 


Martin Engineering ( 
VOLTMETERS, INDICATING 

General Electric Co., Apparat 
Sales Div 

Martindale Electric Cx 

Westinghouse Electric Cory 


VOLMETERS, RECORDING 
The Bristol C BRISTOL' Ss 
General Electric Cx Appar 

Sales Div 
Westinghouse Electric Cory; 

WAGONS, HAULING 
Allis-Chalmers Mfg. Co., ( 

struction Machinery Div 

Allis-Chalmers Mfg. Co., Indus 


Roberts 
Thompson-Starrett Co. tnc. 
WALLS, SUSPENDED FURNACE 
Bigelow-Liptak ( 
WAREHOUSE DOOR 
PROTECTION 
Union Switch & Signal Div. 
Westinghouse Air Brake Co 
WARNING SIGNALS 
American Mine Door Co 
Crouse-Hinds ( 
WARNING SIGNALS, 
FLASHING 
Nachod & U. S. Signal Co 


WASHABILITY TESTS 
The Daniels Co. Contractors, 


Inc. 
Roberts & Schaefer Co., Sub. 


Thompson-Starrett Co. Inc. 
Warner Laboratories, Inc. 


WASHERS, AIR 
American Blower, Div. of Am« 
ican-Standard 


WASHERS, CALCIUM-CHLORIDE 


Fuel Process Co.—“BELK NAP” 
Kanawha Mfg C 


WASHERS, COAL 


Link-Belt Co.. Dept. CAMGL- 
58— “LINK-BELT,.” “AIR- 
PULSATED,” “AEROPOISE” 

Ore Reclamation € OR 


WASHERS, COAL SPIRAL 


Western Machinery Co.— 
“WEMCO” 


WASHERS, HEAVY-MEDIA 


The Daniels Co., Contractors, 
Inc.—“DMS” 

Nelson I Davis oF 
“NELDCO” 


Fairmoat Machinery Co. 

Fuel Process Co.—“M-TYPE™ 

Hewitt-Robins Incorporated.— 
“ELIPTEX” 

Jeffrey Mig. ¢ 

Kanawha Mfg. Cs 

Link-Belt Co.. Dept. CAMGL- 
58—*“FLOAT-SINK”™ 

MecNally-Pittsburg Mfg. Corp.— 
“McNALLY TROMP” 


The Ore & Chemical ( 
OCC VESSEL’ 
Roberts & Schaefer Co., Sub. 


Thompson-Starrett Co., Inc. 
Smith Engineering Works 
Western Machinery Co.— 

“WEMCO” 

Wilmot Engineering Co. 


WASHERS, J1G 


jeffrey Mfg. Co 
Kanawha Mfg. Co 


COAL AGE * Mid-July. 1958 


= to Ce., Dept. CAMGL- 


McNally-Pittsburg Mig. Corp. 
—“McNALLY M UL,” 
“McNALLY GIANT,” 
“McNALLY NORTON,” 
“McNALLY AUTOMATIC.” 
FINE COAL WASHER” 
Ore Reclamation Co 


WASHERS, LAUNDER, TROUGH 

The Daniels Co., Contractors, 
Iac.—“DMS 

= te Ce., Dept. CAMGL- 


K ‘ Prins 
PRINS 
Roberts & Schaefer Co., 
Thompson-Starrett pn Inc. 
Witmot Engineering € 
WASHERS, JIG, FINE-COAL 
MecNally-Pittsburg Mig. Corp. 


WASHERS, SAND-FLOTATION 

Fairmont Machinery Co. 

Universal Road Machinery ( 
RELIANCE” 


WASHERS, SCREW 
Eagle Iron Works 
Link-Belt Co.. Dept. CAMGL-58 
McLanahan & Stone Corp. 


WASHERS, UPWARD-CURRENT 

Eagle Irom Works 

Fuel Process Co. 

Roberts & Schaefer Co., Sub. 
Thompson-Starrett Co., Inc. 

Wilmot Engineering Co. 
WATER CLARIFICATION 

SYSTEMS 

Bird Machine Co 

The Daniels Co.. 
Inc. 

Dorr-Oliver, Inc 

Hey! & Patterson, Inc. 

Kanawha Mfg Co 

McNally-Pittsbarg Mig. Corp. 

Roberts & Schaefer Co.. Sub. 
Thompson-Starrett Co., Inc. 


WATER NEUTRALIZERS 
American Minechem Cx 
American Well Works 
The Permutit Co.. a Div 


Pfaudier Permutit Inc 


WATER-RECLAMATION 
SYSTEMS 

Bird Machine Co 

Dorr-Oliwer ae 

Kanawha Mfg 7 

Link-Belt Co.., Dept CAMGL-58 

The Permutit Co. a Div. of 
Pfaudiler Permutit Inc 

K. Prins & Associates 

Roberts & Schaefer Co.. Sub 
Thompson-Starrett Co., Inc. 


WATER REPELLENTS 
American Minechem Co 


& Associates— 


Contractors, 


Dow Corning Corp 

E. L. du Pont de Nemours & 
Co., Inc 

Stonhard C STONSEAL"” 


Sika Chemical Corp SIKA 
PEI 


WATER SOFTENERS, 
DEMINERALIZERS 
The Permutit Cc 


WATER SYSTEMS, DOMESTIC 
Barnes Mfg. Co 


WATER-TREATMENT 
EQUIPMENT 
Industries, Inc 
Machine Co. 


B-I-F 
Shirley 
WATTMETERS, CLAMP-ON 
Martindale Electric Co 
WEARING PLATES 
American Brake Shoe Cx 


msco Div 


WEDGE BARS, TOOTH 
REPOINTING 
American Brake Shoe ¢ 
Amsco Div 
Stulz-Sickles Co 
MANGANAL” 


WEDGE BARS, TOOTH 
REPOINTING, MANGANESE 
Kensington Steel, Div. of Poor 

& Co. 


WEDGES, CONE 
The Leetonia Tool Co 


WELDERS, ARC 

Air Reduction Sales ¢ A Div 
f Air Reduction Co., Inc 

Caterpillar Tractor Co 

Flood City Brass & Electric Co. 

Harnischfeger Corp. 

Hobart Bros. ¢ 

The Lincoln Electric ¢ 
SHIELD-ARC,” 
IDEAL-AR( 
FLEET-WELDER 
LINCOLNWELD 
LINC-WELDER 


INTERTARC INNER 
SHIELD SOUIRI 
WELDER 

Marathon Cx Bit ¢ I 

AIRCO 

Metal & The ( [ 
M & I 
Moseb Elec ze 
f 
Penn Machine ( 
Westinghouse Electric Corp 
WELDERS, RAIL BONDING 
Erico Products, Inc 
CADWEI D 
Flood City gy & Electric Co. 
Guyan Mac ( 
GUY AN” 
Ohio Brass Co 
Penr Machine ( 
The Post Glover Electric ¢ 
PG 


WELDERS, RECTIFIER 
Harnischfeger Corp. 
WELDERS, SEMI-AUTOMATIC 
Alloy Rods Co “WEAR-O 

MATIC WIRE FEED 
WELDERS, TRANSFORMER 
Harnischfeger Corp. 
WELDING CABLE 


Collyer Insulated Wire Co. 
( nish Wire Cx 


General Cable ¢ 
General Elect < ( 
m Mate s D 
(suyan Mach ( 
Hobart Bros. ( 
Kaiser Alur & ¢ 
Sales, Inc 
The Lincoln Electric (¢ 
“STABLE-ARC..” 
LINCOLNDUCTOR 
Mar athon Coal Bit ¢ Inc 
AIRCO 
National Electric Products Cx 
john A. Roebling’s Sons Corp 
Sub. Colorado Fuel & Iror 
Corp 
me Cable Corp ROMI 


Tweco Products, Inc 
rWECO LITE 


WELDING CARBON PRODUCTS 

Helwig Co 

Marathon Coal 
AIRCO 

National Carbon Co., Div. of 

Union Carbide Corp 
Ohio Carbon Co 
Stackpole Carbon Co 


WELDING, CUTTING TORCHES, 
OuTrFiTs 
Air Reduction Sales Co 


Bit ¢ Inc 


of Air Reduction Co., Inc 
General Scientific Equipment 
Co = “GS” 
Marathon Coal Bit Cx Inc 


“AIRCO 


WELDING-ELECTRODE HOLDERS 
Aur Kea ucuon Saies Co. A Di 
Ai Keducuion Cx Inc 


Er oC Products, Inc. 
CADDY” ; 
(suyan Machy Co 


Hobart Bros. Co. 

The Lincoln Electric Lr 
COOLTONG, “INS,” 
HT —— 

Mosebach Electric 
Cx 

Iwe Products, Inc 


rWwEC OTONG 


WELDING ELECTRODES AND 
GAS WELDING WIRE 
Page Steel & Wire Div., Amer 


& Supply 


can Chain & Cable Co., Inc 
WELDING ELECTRODES 
Alloy Rods Co.—“ATOM ARC 
ARCALOG,” “TOOL ARC,’ 
NICKEL ARC,” “BRONZI 
ARC’ 
Ampco Metal, Inc_—“AMPCO 
TRODE “PHOS-TRODE,” 


AMPCO-WELD” 
Crucible Steel Co. of America 
utectic Welding Alloys Corp 
BRONZOCHROM” 
“CASTOLIN EUTECTIC, 
CUT TRODE.” “EUTE- 
CHROM.,” “EUTEC-ROD,” 
EUTECTIC LOW TEM- 
PERATURE WELDING Al 
LOYS EUTEC STAIN- 
ROD,” “FLOTECTIC,” 
FRIGID ARC.” “EUTEC 
HANDOMATIC,” “STE 
Cc.” “TIN WELD 


SILVER WEI D.” 
STAINTRODE,’ 
“AUTO 
“CHAMFER- 
“COPWELD,” 
“LOW AMP, 


CHEMIC,” 
TRODE.” 
SIL WELD.” 
LOW TEMP.” 
UNIMATIC.” “XYRON,” 
NITECTIC” 

Flood City Brass & Electric Co. 


Guyan Machy. ¢ ~-“MUREX” 

Harnischfeger Corp. 

Hobart Bros. Co 

Lincoln Electric Co.—“JET- 
WELD, “FLEETWELD.” 
SHIELD-ARC..” “STAIN- 
WELD,” “ALUMINUM- 


WELD, “AI RISWEI D.” 
FERRO-WELD,.” “PLANI 
WELD” 
Marathon Coal Bit Co. Inc 
AIRCO 
Metal & Thermit Corp.— 
MUREX” 


ric & Suoply Co 


“MAN- 

Taylor-Wharton Co. Div., Harsco 

Corp.—“TIMANG” 
Wall Colmonoy Corp.—“HARD 
FACING” 

Westinghouse Electric Corp 
WELDING ELECTRODES, 
NICKEL, NICKEL ALLOY 

Nickel Co., Inc 


Mosebach Elect 
Stulz-Sickles Co 
GANAL” 


International 


WELDING ELECTRODES, 
CARBON 
Crucible Steel Co. of America 
STAINLESS” 
He wig Co 
Hobart Bros. Co 


Lincoln Electric Co E 21 
ER? - 

Marathon Coal Bit Co. Inc 
‘AIRCO 


National Carbon Co., Div of 
Union Carbide Corp 

Ohio Carbon Co 

Pure Carbon Co., Inc 

Stackpole Carbon Co 


WELDING ELECTRODES, 
GRAPHITE 
Helwig Co 
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Hobart Bros. Co 
Marathon Coal Bit Co. Inc 
“AIRCO” 


National Carbon Co., Div. of 
Union Carbide Corp 

Oho Carbon Co 

Stackpole Carbon Co 

WELDING EQUIPMENT, 
INERT GAS ARC 

Air Reduction Sales Co., A Div 

of Air Reduction Co., Inc 


WELDING FITTINGS & FLANGES 
L. B. Foster Co. 


WELDING-FLUX RECLAMING 
SCREENS 
Simplicity Engineering Co 


WELDING FLUXES 
I i Welding Alloys Corp - 
UTECTOR FLU XES” 
Lincoln Electric Co —“760,” 
“780,” “781,” “840” 
Marathon Coal Bit Co Inc 
IRCO” 


The Sight Feed Generator Co 
“REXARC” 
Equipment Co 


WELDING GASES 
Air Reduction Sales Co., A Div 
of Air Reduction Co., Inc 
Guyan Machy. Co 
Marathon Coal Bit Co. Inc 
“AIRCO” 


Victor 


WELDING GOGGLES 
Air Reduction Sales Co., A Div 
of Air Reduction Co., Inc 
American Optical Co., Safety 
Products Div —“NOVI- 
WELD,” “DURAWELD” 
Bausch & Lomb Optical Co. 
E. D. Bullard Co 
Chicago Eye Shield Co 
City Brass & Electric Co. 
General Scientific Equipment Co 
"GS" 
Guyan Machy. Co 
Hobart Bros. Co 
Marathon Coal Bit Co. Inc.— 
“AIRCO” 


Mine Safety Appliance Co. 
Ore Reclamation Co 

Pulmosan Safety Equip. Co 
United States Safety Service Co 


WELDING GROUND CLAMPS 
Albert & J. M. Anderson Mfg. 


“0. 


Erico Products, Inc.— 
“CADDY” 
Flood City Brass & Electric Co. 


Hobart Bros. Co 

Lincoln Electric Co.—“GC 
300," “GC 500” 

Marathon Coal Bit Co., Inc 
“AIRCO” 

Ohio Brass Co 
“KLIPLOK” 

Trico Fuse Mfg. Co 

Tweco Products, Inc.— 
“TWECO” 


American Optical | oi Safety 
oe Div.—“WELD 


coo 
E. D. Bullard Co 
Chicago Eye Shield Co 
Flood City Brass & Electric Co. 
General Scientific Equipment 
Co.—"“GS” 
Guyan Machy. Co 
Hobart Bros. Co 
Lincoln Electric Co.—“COM 
FORT SHIEL » oo 


FMH 
Marathon Coal Bit Co 
“AIRCO” 
Mine Safety Appliances Co. 
Pulmosan Safety Equip. Co 
Westinghouse Electric Corp 


WELDING HOLDERS 
Flood City Brass & Electric Co. 
Hobart Bros. Co. 

The Wood Shovel & Tool Co 
yy Coal Bit Co. Inc.— 
AIR 


Inc.— 
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WELDING HOSE 
Carlyle Rubber Co., Inc 
Goodyear Tire & Rubber Co. 
Guyan Machy. Co 
Hamilton Rubber Mfg. Corp.— 

“STAPLE” 


Industrial Rubber Products Co 


(Pa 
Marathon Coal Bit Co. Inc 


“AIRCO 
Raybestos Manhattan, Inc., 

Manhattan Rubber Div 
Thermoid Co. 

WELDING LUGS 

Iweco Products, Inc 
WELDING PLUGS, ELECTRICAL 
Joy Mfg. Co. 

WELDING POSITIONERS 
Harnischfeger Corp. 
The = Feed Generator Co 

~-“REXARC” 


WELDING RECTIFIERS 
General Nuclear Corp 


Hobart Bros. Co 
Marathon Coal Bit Co. Inc 
“AIRCO” 


WELDING ROD, WIRE 
American Brake Shoe Co., 
Amsco Div.—“AMSCO” 


WELDING SHIELDS 
American Optical Co., 
Products Div. 
Flood City Brass & Electric Co. 
General Scientific Equipment Co 
“GS” 
Hobart Bros. Co 


Safety 


Marathon Coal Bit Co. Inc.— 
“ATIRCO” 
Mine Safety Appliances Co. 


Pulmosan Safety Equip. Co 
Westinghouse Electric Corp 


WELDING TRANSFORMERS 


Guyan Machy. Co—"“M & T” 
Hobart Bros. Co 
Lincoln Electric Co.—“IDEAI 


ARC,” “FLEETWELDER” 
ary a Bit Co. Inc.— 
“AIRC 


Ww x if Electric Co 


WELDING-TUBE FITTINGS 
Parker Fittings & Hose Div., 
Parker-Hannifin Corp.— 
“WELD-LOK” 
WELDING WIRE 
Drawalloy Corp.—“DRAW- 
LLOY” 


Stoody Co.—“STOODY™” 


WELDING WIRE, AUTOMATIC 
The Sight Feed Generator Co.— 
“REXARC” 


WELDMENTS 


American Brake Shoe Co., 
Amsco Div —“AMSCO” 


Bethichem Steel Co 
Connellsville Mfg. & Mine Sup- 
ply Co 
Falk Corp. 
Farrel-Birmingham Co., Inc 
oO Koven A& Bro., Inc 
Meckum Engr. Co 
Phoenix Iron & Steel Co., 
Structural & Tube Divs 
Sanford Day Iron Works, Inc 


WELDMENTS, CAST 
Electric Steel Foundry Co 


WETTING AGENTS 
American Cyanamid Co., Ex- 
plosives and Mining Chemicals 
Dept.—“AEROSOL” 
American Minechem Co 
WHEELBARROWS 
The Wood Shovel & Tool Co 
WHEELBARROWS, POWERED 
Prime Mover Co.—“15A” 


WHEELS, LOCOMOTIVE, 
CAST-IRON 
American Car & we Div., 

ACF Industries, 1 


Ft 
Ironton Engine Co »IRON- 
TON” 


Irwin Foundry & Mine Car Co 


WHEELS, LOCOMOTIVE, STEEL 
Bethlehem Steel Co 
Ironton Engine Co 
“IRONTON”™ 
Pittsburgh Gear Co 
Sterling Steel Casting Co 


WHEELS, LOCOMOTIVE, STEEL 
REBUILT 
Leman Machine Co. 


WHEELS, MACHINE-TRUCK 
Enterprise Wheel & Car Corp. 
Irwin Foundry & Mine Car Co 
United States Rubber Co. 


WHEELS, MINE-CAR 
Bi-Metal Products Co., Div. of 
American Alloy Corp 
‘BI-METAL” 
Link-Belt Co., Dept. CAMGL-58 


WHEELS, MINE-CAR, 
CAST-IRON 


Cc. S. Card ae Works 

E heel & Car Corp. 
Gibralter eed & Mfg. Co 
Helmick Foundry-Machine Co 
Hockensmith Corp. 

Irwin Foundry & Mine Car Co 
Kanawha Mfg. Co 

McLanahan & Stone Corp. 
Sanford Day Iron Works, Inc 
Watt Car & Wheel Co 


WHEELS, MINE-CAR, 
MANGANESE 


Kensington Steel, Div. of Poor 
& Co. 
WHEELS, MINE-CAR, REBUILT 


Bi-Metal Products Co., Div. of 
American Alloy Corp 


WHEELS, MINE-CAR, STEEL 
American Brake Shoe Co., 
Amsco Div.—“AMSCO” 
Bethichem Steel Co 
C. S. Card Iron Works 
Enterprise Wheel & Car Corp. 
Gibralter Equipment & Mfg. Co 
Irwin Foundry & Mine Car Co 
National Malleable & Steel Cast- 
ings Co.—“NACO” 
Sanford Day Iron Works, Inc 
Sterling Steel Castine Co 
Watt Car & Wheel Co 


WINCHES 
Chicago Pneumatic Tool Co 
D. Christian Engineers 
Clyde Iron Works, Inc 
Cowanesque Valley Iron Works 
Gar Wood Industries, Inc 
Ledeen Mfg. Co 
Link-Belt Co., Dept. CAMGL-58 
Saverman Bros., Inc 
Shepard Niles Crane & Hoist 
Corp. 
Stephens-Adamson Mfe. Co 
Vickers. Inc.. Tulsa Winch Div 
“TULSA” ’ 


WINCHES, AIR 
Joy Mfg. Co. 
WINCHES, PIPE DRIVING 
Sprague & Henwood, Inc 
WINDOWS, INDUSTRIAL 
STEEL 
Steelcraft Mfg. Co 
WIRE 
Republic Steel—“REPUBLIC” 
WIRE, ARMATURE BENDING, 
STAINLESS, CARBON STEEL 


Page Steel & Wire Div.. Amer- 
ican Chain & Cable Co., Inc 


WIRE, ELECTRICAL—See Also 
Cable 


WIRE, ELECTRICAL, BARE 
American Steel A Wire Div., 
Ll. S. Steel Corp.—*“TIGER 
BRAND” 
Circle Wire & Cable Corp 


Copperweld Steel Co. Wire & 
Cable Div.—“COPPER 
WELD” 

John Flocker & Co 

General Cable Corp 

Phelps Dodge Copper Products 


Co 

John A. Roebling’s Sons Corp 
Sub.. Colorado Fuel & Iron 
Corp 

Rome Cable Corp 


WIRE, ELECTRICAL, 
INSULATED 


American Steel & Wire Div., 

L. S. Steel Corp. 

Circle Wire & Cable Corp 

Collyer Insulated Wire Co. 

Ceres Steel Co.. Wire & 
able Div “COPPER 

WELD’ 

Cornish Wire Co., Inc 
Ensign Electric & Mfg. C« 
John Flocker & Co 
General Cable Corp 


General Electric Co., Construc 
tion Materials Div 

Joy Mig. Co 

Kaiser Aluminum & Chemical 
Sales, Inc 


National Electric Products C< 

National Mine Service Co 

Okonite Co 

Phelps Dodge Copper Pr 
c o 

Reynolds Metals Co 

Rockbestos Products Corp 

John A. Roebling’s Sons Corp 
Sub.. Colorado Fuel & Iron 
Corp 

Rome Cable Corp 

Simplex Wire & Cable Co 


WIRE, FEEDER 
Aluminum Company of America 
American Steel & Wire Div.. 
L. S. Steel Corp. 

Anaconda Wire & Cable C<« 

Circle Wire & Cable Corry 

Collyer Insulated Wire Co. 

John Flocker & Co 

General Cable Corp 

General Electric Co., Construc 
tion —— Div 

Joy Mig. ¢ 

Kaiser a 
Sales, Inc 

Mosebach Electric & Sunply Co 

Phelps Dodge Copper Products 
Co 

Rome Cable Corp 


WIRE, SHAPED 
Page Steel & Wire Div.. Amer 
ican Chain & Cable Co., Inc 


WIRE, SHOTFIRING 
American Steel & Wire Div., 
UL. S. Steel Corp. 
Circle Wire & Cable Corp 
Cornish Wire Co... Inc 
John Flocker & Co 
General Cable Corp 


ducts 


& Chemical 


General Electric Co., Construc 
tion Materials Div 

Kaiser Aluminum & Chemical 
Sales, Inc 


King Powder Co., Inc 

National Mine Service ( 

Okonite Co 

Olin-Mathieson Chemical Corp 
Explosives Div 

Rome Cable Corp 


WIRE, TELEPHONE 
American Steel & Wire Div., 
UL. S. Steel Corp. 
Copperweld Steel Co.. Wire & 
Cable ‘ ‘COPPER 
WEL 
John Flocker & Co 
General Cable Corp 
General Electric Co., 
tion Materials Div 


Construc 
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Kaiser Aluminun & Chemn« 
Sales, Inc 

Page seei & Wire Div Arn 
ican Chain & Cable Co., Inc 


ACCOALLU MINIZED 
National Electric Products ( 
Ukonite Co 
Pheips Dodge Copper Products 


John A. Roebling’s Sons Corp 
Sub.. Colorado Fuel & I 
Corp 


WIRE, THERMOCOUPLE 
West Instrument Cory 
WIRE, TROLLEY 
Aluminum Co. of America. 
American Steel & Wire Div., 
L. S. Steel Corp. 
Anaconda Wire & Cable ¢ 
John Flocker & Cx 
General Cable Corp 
Mosebach Electric & Supply ¢ 
National Mine Service ¢ 


Phelps Dodge Copper Products 
, 

John A. Roe g's Sons ¢ ; 
Sub. ( lo | & | 
Corp 

WIRE CLOTH 


Hewitt-Robins lacorporated— 


“GYRALOY,.” “SUPER 
GYRALOY” 

Hoyt Wire Cloth Cx 
SUPERTOUGH 
ABRASO STAINLESS 
STEEI SMOOTH TOP 
LONGSLOT OBLONG 
DOUBLE CRIMP 


Ludiow Saylor Wire Cloth Co. 
W. S. Tyler Co 


WIRE CLOTH, STEEL 
Cleveland Wire Cloth & Mfg. 


WIRE ENAMELS 
General Electric Co., Chemical & 
Metallurgical Div., Insulating 
Materials Section 


WIRE ROPE 
American Chain & Cable 
LAY-SET, TRU-LAY,” 
VHS 


American Steel A Wire Div. 
U. S. Steel Corp. 
Bergen Wire Rope ¢ 
Bethlehem Steel ¢ 
The Bowdil Co. 
Broderick & Bascom Rope (¢ 
YELLOW STRAND 
POWERSTEEI 
Colorado Fuel & Iron Corp 
Wickwire Spencer Steel Div 
“WICKWIRE 


John Flocker & Co 

Flood City Brass & Electric Co. 

M. Glosser & Sons Inc 

Guyan Machy. Co 

Jones & Laughlin Steel Corp 

Leschen Wire Rope Div.. H. K. 
Porter Co.. Inc.—“HER- 
CULES RED STRAND,” 
“PORTER IMPERIAL RED 
STRAND” 

LeTourneau-W estinghouse Co. 
—“TOURNAROPE” 

Macwhyte Wire Rope Co 

Marathon Coal Bit Co. Inc 
BETHLEHEM McWyte 

Mosebach Electric & Supply 
Co 

National Mine Service C< 

Ore Reclamation Co 

Rochester Ropes, Inc 

John A. Roebline’s Sons Corp 
Sub., Colorado Fuel & Iron 
Corp 

Joseph T. Ryerson & Son, Inc 

Sauverman Bros., Inc 

W. J. Savage Co 


Union Wire Rope Corp. Sub 
of Armco Steel Corp 
“TUFFY” 

Upson-Walton Co 

West Virginia Armature Co 


Wire Rope Corp. of America 


Inc. —“WIRECO 


COAL AGE * Mid-July. 1958 


WIRE ROPE, PLASTIC COATED 
Ropes, Inc 


WIRE ROPE, SWING 
TAIL, CAR-PULLER 
L pson-Walton Co 


WIRE, ROPE, STAINLESS, 
MONEL, PLASTIC COATED AND 
NYLON COATED 

Macwhyte Wire Rope Co 


WIRE-ROPE CLAMPS 
Colorado Fuel & 
Wickwire Spencer Steel Div 
Crosby Laughtn Div.. American 
Homt & Derrick Co 
CROSBY, LAUGHLIN 
hn Flocker & Co 
ones & Laughlin Steel 
JALKLAMPS 
Leschen Wire Rope Div., H. K. 
Porter Co. Inc.—“LEPRO” 
Marathon Coal Bit Co. Inc 
BETHLEHEM” 
Mosebach Electric 
Co 
Ore Reclamation Co 


<ochester 


Iron Cor; 


he 


Corp 


& Supply 


John A. Roebling’s Sons Corp 
Sub., Colorado Fuel & Iron 
Corp 

Joseph T. Ryerson & Son, Inc 


Sauerman Bros., Inc 
Union Wire Rope Corp., Div 


f Armco Steel Corp 
Upson-Walton Co 
Wire Rope Corp. of America 


Inc WIRECO 


WIRE-ROPE CLIPS 
American Chain & Cable 
ACCO CLIPS” 


American Logging Tool Cory 
Sub. of Broderick & Bascom 
Rope Co ALTCO’ 


Broderick & Bascom Rope Co 
YELLOW STRAND 
Colorado Fuel & Iron Corp., 
Wickwire Spencer Steel Div 
Crosby Laughlin Div. Amer 
ican Hoist & Derrick Co 

CROSBY” 

Ensign Electric & Mfg. Co 

John Flocker & Co 

Guyan Machy. Co 

Jones & Laughlin Steel Corp 

Leschen Wire Rope Div. H. K. 
Porter Co., Inc.—“LEPRO” 

Macwhyte Wire Rope Co 

Marathon Coal Bi Co., 
BETHLEHEM” 

John A. Roebling’s Sons Corp 
Sub.. Colorado Fuel & Iron 
Corp 

Joseph T. Ryerson & Son, Inc 

W. J. Savage Co 

Union Wire Rope Corp., Div 
of Armco Steel Corp 

Upson-Walton Co.—“GOLD 
CLIP’ 

Wire Rope Corp 
Inc WIRECO” 


Inc.— 


of America 


WIRE-ROPE DRESSING, 
LUBRICANTS 

Ashland Oil & Refining Co.— 
ASHLAND” 

Cities Service Oil Co 

Esso Standard Oil Co.—*“SUR- 
ETT,” “SURETT FLUIDS,” 
COBLAX”™ 

John Flocker & Co 

Hulbert Oil & Grease Co 

Jones & Laughlin Steel Cor 

Leschen Wire Rope Div.. H. K. 
Porter Co. Inc.—“LEPRO” 

Macwhyte Wire Rope Co 

New York & New Jersey Lubri- 
cant Co 

John A. Roebling’s Sons Corp 
Sub., Colorado Fuel & Iron 
Corp 

Shell Oil Co 

Socony Mobil Oil Co. Inc 

Sun O@ Co. “AEROSOL” 

Swan-Finch Petro Chemicals 

The Texas Co. 


WIRE-ROPE, CONDUCTOR- 
CORE 


American Chain & Cable— 


SIGNALKORE 


WIRE-ROPE EYES 
American Cham & Cable 
Crosby Laughlin Div., American 

Host & Derrick Co 
John Flocker & Co 
Jones & Laughlin 
soy Mig. Co. 
Leschen Wire Rope Div., H. K. 
Porter Co. Inc. 
Macwhyte Wire Rope Co 
John A. Roebling’s Sons Corp 


Steel Corp 


Sub.. Colorado Fuel & Iron 
Corp 
Union Wire Rope Corp. Div 
of Armco Steel Corp 


WIRE-ROPE FITTINGS 
Rochester Ropes, Inc 
Wire Rope Corp. of America, 
Inc 


WIRE-ROPE SHACKLES 


American Chain & Cable 

Crosby Laughlin Div., American 
Howt & Derrick Co 
CROSBY, “LAUGHLIN 

Electric Steel Foundry Co 

John Flocker & Co 

Jones & Laughlin Steel Corp 

Leschen Wire Rope Div., H. kK. 
Porter Co., Inc. 


Macwhyte Wire Rope Co 

John A. Roebling’s Sons Corp 
Sub., Colorado Fuel & Iron 
Corp 


Union Wire Rope Corp., Div 
of Armco Steel Corp 
Upson-Walhton Co 
WIRE-ROPE SLINGS 
Guyan Machinery Co 
Rochester Ropes, Inc 


WIRE-ROPE SOCKETS 
American Chain & Cable 
The Bowdill Co. 


Crosby Laughlin Div.. Amer 
ican Hoist & Derrick Co.— 
“CROSBY,” “LAUGHLIN’ 


Electric Steel Foundry Co 

John Flocker & Co 

Jones & Laughlin Steel Corp 

Leschen Wire Rope Div., H. K. 
Porter Co., Inc. 

Macwhyte Wire Rope Co 

Mosebach Electric & Supply 


Co 
John A. Roebling’s Sons Corp 


Sub., Colorado Fuel & Iron 
Corp 
Sauerman Bros., Inc 


Union Wire Rope Corp. Div 
of Armco Steel Corp 

Upson-Walton Co 

Wire Rope Corp. of 
Inc.—“WIRECO 


WIRE-ROPE SWAGED 
ASSEMBLIES 
American Chain & Cable 
TRU-LOC” 
Bethichem Steel Co 
Broderick & Bascom Rope Co 
—"“BROLOC” 
Crosby Laughlin Div.. Amer- 
ican Hoist & Derrick Co 
Electric Steel Foundry Co 
John Flocker & Co 
Jones & Laughlin Steel Corp 
Leschen Wire Rope Div., H. kK. 
Porter Co., Inc. 
Macwhyte Wire Rope Co 
John A. Roebling’s Sons Corp 
Sub., Colorado Fuel & Iron 
Corp 
W. J. Savage Co 
Union Wire Rope Corp., Div 
of Armco Steel Corp 
Wire Rope Corp. of America, 
inc.—“WIRECO” 


WIRE-ROPE SWIVELS 


America, 


Crosby Laughlin Div., Amer- 
ican Hoist & Derrick Co.— 
“CROSBY,” “LAUGHLIN” 


John Flocker & Co 

Jones & Laughlin Steel Corp 

Leschen Wire Rope Div., H. K. 
Porter Co., Inc. 

John A. Roebling’s Sons Corp 


Sub., Colorado Fuel & Iron 
Corp 

Union Wire Rope Corp., Div 
of Armco Steel Corp. 

Upson-Walton Co 

Wire Rope Corp. of America, 


WIRECO” 


WIRE-ROPE THIMBLES 
Crosby Laughlin Div. American 
Hoist & Derrick Co.— 
CROSBY,” “LAUGHLIN” 
John Flocker & Co 
Guyan Machy. Co 
Jones & Laughlin Steel Cor 
Leschen Wire Rope Div., 
Porter Co., Inc. 
Macwhyte Wire Rope Co. 
John A. Roebling’s Sons Corp 
Sub., Colorado Fuel & Iron 
Corp 
Upson-Walton Co 
Union Wire Rope Corp., Div 
of Armco Steel Corp 
Wire Rope Corp. of America, 
Inc. “WIRECO” 


WIRE STRIPPERS 
Martindale Electric Co 


WIRING DEVICES 
The Elreco Corp 
General Electric Co., 
tion Materials Div. 
Holub Industries, Inc :; 
National Electric Products Co 
United States Rubber Co. 


WOOD PRESERVATIVES 
Darworth, Inc., Chemical Pro- 
ducts Div.—“CUPRINOL” 

The Dow Chemical Co 
T. J. Moss Tie Co : 
Osmose Wood Preserving Co 
‘OSMOSALTS,” “OSMO- 

PLASTIC,” “M-T-M” 


WRENCHES, BIT 
Duquesne Mine Supply Co 
Guyan Machy. Co 
Joy Mfg. Co. 

The Leetonia Tool Co 
Marathon Coal Bit Co. Inc.— 
“MARATHON,” “PROTO 
Frank Prox Company Inc 
Bertrand P. Tracy Co 


WRENCHES, HOPPER 
Advance Car Mover Co., Inc.— 
“ADVANCE SAFETY” 
WRENCHES, IMPACT 
Black & Decker Mfg. Co 


. K. 


Construc 


Chicago Pneumatic Tool Co 

Gardner-Denver Company 

Ingersoll-Rand Co. 

Marathon Coal Bit Co. Inc.— 
“PROTO” 


Penn Machine Co 
Schroeder Brothers Corp. 
Snap-on Tools Corp 

Thor Power Tool Co 


WRENCHES, SET SCREW 
The Leetonia Tool Co. 


WRENCHES, TORQUE 
Bearings, Inc 
I 


Co. 
Marathon Coal Bit Co. Inc.— 
“PROTO” 


Schroeder Brothers Corp 
Snap-on Tools Corp 


WRENCHES, TRACK 


Gibraltar Equipment & Mfg 
Co 
Guyan Machy. Co. 

; Co. 


Ingersoll 
Nordberg Mfg. Co 


YO-YOS, ELECTRIC 
The Nolan Co. 


YO-YOS, HYDRAULIC 


The Nolan Co. 
Schroeder Brothers Corp. 
W. R. Stamler Corp. 


YO-YOS, HYDRAULIC, 
REBUILT 
Leman Machine Co. 
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BLACK-FACED TYPE indicates a product-information advertisement in this issue. 
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a 


ABC's® Scale Div.. McDowell 
Co., Inc. 16300 Waterloo 
Rd., Cleveland 10, Ohio 


Charles Abbott and Associates, 


3 4 74th St. New York 
Acker Drill Co., Inc., P. O. Box 


830, Scranton, Pa. 

Acme Chain Corp., 821 Main 
St.. Holyoke, Mass. 

Acme Machinery Co., Box 1169, 
Williamson, West Va. 

Advance Car Mover Co., Inc., 
Box 536, Ap —? Wis. 


Aerial Surveys, 4614 Pros 
pect Ave., Cleveland, Ohio 
Aero Service Corp., 210 East 
Courtland St., Philadelphia 

20, Pa 
Aeroquip Corp.. 300 S. East 


Jackson, Mich. ADV. 
p. 248 

Ahlberg Bearing Co., 3025 West 
47 St., Chicago 32, Ill. 

Air Reduction Sales Co., A Div 


Ave., 


of Air Reduction Con Inc., 
150 East 42nd Street, New 
York 17, N. Y 

Airmite-Midwest Inc., 119 
North Chestnut St. Du- 
Quoin, Ill 

Ajax Flexible Coupling Co., 
Inc., Westfield, N. Y. 

Albany Felt Co., 1373 Broad 


way, Albany, N. Y 

The Aldon Co., 3338 Ravens 
wood Ave., Chicago 13, Ill 

Aldrich Pump Co., | Pine St., 
Allentown, Pa 

Alford, Newell G., 509 Oliver 
Bidg., Pittsburgh 22, Pa 

Allegheny Ludlum Steel Corp.. 
Carmet Div.. 1500 Jarvis 
Ave Detroit 20, Mich., ADV. 


243 
allen & Garcia Co., 332 South 
Michigan Ave., Chicago 4, 
m., ADV. 202 and 203 
Allen-Sherman-Hoff Pump Co., 
259 East Lancaster Ave., 
Wynnewood, Pa. 
Allis-Chalmers Mfg. Co., En 
gine-Material Handling Div., 
ec S. 70th St., Milwaukee 
Wis 
Allis-Chaimers Mfg. Co., Con- 
struction Machinery Div., Box 
512, Milwaukee 1, Wis 
Allis-Chalmers Mfg. Co., 


trial Equipment Div., 968 
South 70 St.. Milwaukee 1, 
Wis. 

The Louis Allis Co., 486 East 
Stewart St... Milwaukee 1, 
Wis 
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te, eed 


American Blower Div 


Allison-Campbell Div., Amer- 
ican Chain & Cable Co., Inc., 
929 Connecticut Ave., Bridge 
port 2, Conn. 

Allison Div., General Motors 
Corp., 4700 W. 10th St, In 
dianapolis, Inc 

Alloy Rods Co., York, Pa. 

Alloy Steel Castings Co., 205 
County Line Rd., Southamp- 
ton, Pa. 

Aluminum Company of Amer- 
ica, 1501 Alcoa Bidg., Pitts- 
burgh 19, Pa. ADV. p 10 

Amercoat Corp., 4809 Firestone 
Bivd., South Gate, Calif. 

American Air Filter Co., Inc., 
267 Central Ave., Louisville 
8, Ky.. ADV. p 283 

American Air Surveys, Inc., 907 
Penn Ave., Pittsburgh 22, Pa 

American Alloy Corp. 3885 E 
78th St. Cleveland 5, Ohio 

of Amer- 


ican-Standard, Detroit 32, 


Mich. 
American Brake Shoe Co. 
American Brakeblok Div., 
P. O. Box 21, Birmingham, 
Mich 


American Brake Shoe Co., Am 
sco Div. 530 Park Ave., 
New York 36, N. Y 

American Brake Shoe Co., Na 


tional Bearing Div., 4930 
Manchester Ave., St. Louis 
10, Mo 

American Brake Shoe Co., 


Railroad Products Div., 530 
Fifth Ave. New York 36, 
eh A 


American Brattice Cloth Corp., 
Warsaw, Inc 
American Bridge Div., U. Steel 
Corp., 204 Frick Bidg., Pitts- 
burgh 30, Pa. 
American Car & oe ~ 4 Div.. 
ACF Industries, Inc. 
Church St. New York &, 
N. Y., ADV. Third Cover 


American Chain & Cable, Wilkes 


Barre, Pa 


American Chain Div., American 
Chain & Cable Co., Inc., E 


Princess & Charles Sts., York, 
Pa 
American Conveyor Co., 2133 


= Christiana, Chicago 23, 
Il. 


American Crucible Products 
Co., Oberlin Rd., Lorain, 
Ohic 

American Crucible Products 


Co., Kenco Pump Div., Ober 
lin Rd., Lorain, Ohio 


Mefiraw-Ediscon Co. Storage 


American Cyanamid Co., Explo- 
sives and Mining Chemicals 
Dept., 30 Rockefeller Plaza, 
New York 20, N. Y. 

American 
Wheatshea 
St., Philadelphia 37, Pa. 

American Host & Derrick, Co., 
63 South Robert St, St Paul 
7, Minn. 

American LaFrance Corp., 
.. LaFrance St, ix 


American Logging Tool Corp., 
Sub. of Broderick & Bascom 


Rope Co., 4203 Union Blvd., 
St. Louis 15, Mo 
American MARC Inc., 1601 


West Florence Ave. P. O 
Box 549, Inglewood, ne 
American-Marsh Pum ; 
59 Capitol Ave., N ou a 

Creek, Mich. 


American Minechem Co., P. O 
Box 231, Coraopolis, Pa. 

Ihe American Oj Co. 555 
7 Y. Ave., New York 17, 


American Optical Co., Safety 
Products Div., 89 Mechanic 
St., Southbridge, Mass. 

American Paulin System, 1524 
South Flower St., Los Angeles 
1S, Calif. 

The American Pulley Co., 
Wissahickon Ave., 


4200 
Phila 


American Steel Foundries, Pru 
dential Plaza, Chicago 1, Ill 


Bidg.. 

13, Ohio, ADV. , 194 and 
195; 216 and 21 

American Well Works, 100 
North Broadway, Aurora, Ill 

Jack Ammann Photogrammetric 
Engineers, Inc., 931 Broad- 
way, San Antonio 5, Texas 

Ampco Metal, Inc., 1723 South 
38 St.. Milwaukee, Wis. 

Anaconda Wire & Cable Co., 25 
~ cre New York 4, 


Analytical Measurements, Inc., 
585 Main St., Chatham, N. J. 
Anchor Coupling Co., Inc., 342 
a Fourth St. Libertyville, 


Fisher Scientific Co., 717 Forbes 


401 North 
Philadeiphia 8, Pa 


Anchor Packing Co., 
Broad St., 

Albert & J. M. Anderson Mig 
Co., 289 A St. Boston |! 
Mass. 

The Ansonia Wire & Cable Co 
111 Martin St., Ashton, R. I 

Ansul Chemical Co., Marinette 
Wis 

Armco Drainage & Metal Prod 


Inc., Middletown, Ohio 
Armstrong-Bray & Co. 5364 
Northwest Hwy., Chicago 


Il 

Arrow Hart & Hegeman Electric 
Co., 104 Hawthorne St., Hart 
ford 6. Conn 

Arrowhead Constructors and 
Engineers, Inc. 1122 W 
Railroad St.. Duluth, Minn 

Ashland Oil & Refining Cx 
Ashland, Ky 

Athey Products Corp. 

, Chicago 38, 

Atkinson Armature Works, 116 

ist » Pittsburg, Kan. ADV. 


p 

Atlas Powder Co., Concord Pike 
& Murphy Rd., Wilmington 
99, Del 


5631 W 


Auburn Foundry, Inc., Heating 
Div., Auburn, Indiana 

Aurora Pump Div., The New 
York Air Brake Co. 619 
Loucks St.. Aurora, IIL 
Austin Powder Co., Rockefeller 


Bidg.. Cleveland 13, Ohio 
ADV. p 226 

Austin-W estern, c 
Equipment Div.. Baldwin- 


Lima-Hamilton Corp., 601 N. 
Farnsworth Ave., Aurora, Mi. 
ADV. p 263 

Axeman-Anderson Co., 223 West 
St.. Williamsport 3, Pa 


Baldwin-Lima-Hamilton Corp 
Construction Equipment Div. 
South Main St., Lima, Ohio 

Bantam Bearings Div., Torring 
ton Co., 3702 West Sample 
St., South Bend 21, Ind. 

Barber-Greene Co., 400 N. High 
land Ave., Aurora, IIL 

Barksdale Valves, 5125 Alcoa 
Ave., Los Angeles 58, Calif 

Barnes Mfg. Co., 615 N. Main 
St.. Mansfield, Ohio 

Barrett, Haentjens & Co., Hazie 


ton, Pa. 

Baton & Co., Geo. S., 1100 
ee Trust Bidg., Pittsburgh 
19, Pa 
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General Nuclear Corp., 550 
- , - — | 


Baughman Mfg. Co., Inc., Ship Byron Jackson Pumps, Inc., A Cincinnati Rubber Mfg. C: Convair, P. O. Box 9671, Pitts- 




















nan Rd. Jerseyville, Ill Sub. of Borg-Warner Corp., Div. of Thor Power Tool Co burgh 26, Pa 
Bausch & Lomb Optical Co 2wl East Vernon, Los Franklin Ave., Cincinnati 12 Copperweld Steel Co., Wire & 
804 St. Paul St, Rochest Angeles. Calif Ohio Cable Div., Glassport, Pa 
2, N.Y Circle Wire & Cable Corp., 5500 Coppus Engineering Corp., 344 
Bearing Service Co., 4650-5) Maspeth ve., Maspeth, Long Park Ave Worcester 10, 
Baum Bivd., Pittsburgh 13 Island, N. Y Mass. 
Pa Cc Circuit Protective Devices Dept Corhart Refractories Co., 940 
Bearings, Inc., 3634 Euchd Ave General Electric Co., 41 Wood Commonwealth Bidg., Louis 
Cleveland, Ohio ford Ave., Plainville, Conn ville 2, Ky 
Beckman Instruments, Inc., Pro C & D Batteries, Inc., Con Cities Service Oil Co., 60 Wall Cornell-Dubilier Electric Corp., 
cess Instruments Div., 2500 shohocken, Pa Tower, New York 5, N. Y South Plainfield, J 
Fullerton Rd., Fullerton, Calif Cable Vulcanizing Shop, Inc Clarage Fan Co., 619 Porter Cornish Wire Co., Inc., 50 
Bemis Bro. Bag Co., 4084 Box 66, Pecks Mill, W. Va St.. Kalamazoo 16, Mich Church St New York . 
Pine St., St. Louis 2, Mo Samuel Cabot, Inc. 141 Milk Clark Controller Co., 1146 I N. ¥ F 
Bergen Wire Rope Co. 151 St, Boston 9, Mass 1S2nd St., Cleveland 10, Ohio Cowansque Valley Iron Works, 
Gregg St., Lodi, N. J Cambridge Wire Cloth, Cam Clark Equipment Co., Construc 960 Elm St., Cowanesque, Pa. 
C. L. Berger & Sons, Inc ] bridge, Md m Machinery Div., P. O Cowin & Co., Inc., 1 18th St, 
Williams St., Roxbury 19 tk. K. Campbell Co., 1809 Man Be x 599, Benton "Harbor SW, Birmingham, Ala. 
Mass chester Ave., Kansas City 26 Cox & Stevens Electronic Scales 
Bete Fog Nozzle, Inc., 309 Mo ( tomotive Div., Revere Corp. of Amer 
Wells St.. Greenfield, Mass Canton Stoker Corp., 741 Ar ch ca, Wallingford, Conn 
Bethichem Steel Co., 701 East drew Place, S. W. Cantor ( ng ( Crane Co. 836 S. Michigan 
Third St.. Bethichem, Pa Ohio Monte Ave., Chicago 5, Ill 
B-I-F Industries, Inc., 345 Harris Cc. S. Card Iron Works, P. O Crescent Belt Fastener Co. Inc., 
Ave. Providence, R. I Box 17, Denver i, Colo ( o., 2828 391 Fourth Ave., New York 
Bigelow-Liptak Corp., 133 Cardox Corp., 307 North Mich linton Ave., Cleveland, Ohio 16, NW. Y.. ADV. p 222 
Puritan Ave Detroit 27 igan Ave., Chicago 1, Ill Clevelaz ire oth & Mig Crosby Laughlin Div. Amer- 
Mich. Philip Carey Mfg Co., Lock 3 7 , Cleve can Hoist & Derrick Co., 
Bi-Metal Products ¢ Div. of land, Cincinnaty 15, Ohio < Fort Wayne 1, Ind 
American Alloy Corp. 730¢ Carlon Products Corp., 10225 Cleveland Worm & Gear Co ( use-Hinds Co., Syracuse 1, 
Bessemer Ave., Cleveland 27 Meech Ave. Cleveland 5 3%) East 80 St.. Cleveland 4 N. Y¥ 
Ohio Ohio Ohio Crucible Steel Co. of America, 
Bin-Dicator Co., 13946 Ker- Carlyle Rubber Co. Inc, 103- Clyde Iron Works, Inc., Duluth Henry W. Oliver Bldg. Mel 
cheval St.. Detroit 15, Mich., 107 Warren St.. New York 7 Minn lor sburgh 22, Pa 
ADV. p 280 N. ¥ Coal Machinery Research, Inc c Engine Co. Inc 
Bird Machine Co. South Wa Carolina Tire Co., 232 N. Mair 307 Commercial Bank Bldg 
pole, Mass St.. Salisbury, N. C Bluefield. W. Va ( Inc.. 220 N 
Bituminous Casualty Corp., B Carpenter Heating & Air Cx ( st Metals, Inc Redneck Milwaukee 1, Wis 
tuminous Bidg.. 320 18th St ditioning Co., 2135 St. Clam Ave.. Little Ferry, N. J < vice Co., 111 West 
Rock Island, Ill Ave.. Cleveland, Ohio Cobra Metal Hose, D DK P. O. Box 533 
Bixby-Zimmer Engineering C: Carver Pump Cx Muscatine Mfg. Ci S059 S. Kedzie W. Va 
96 1 Abington St.. Galesburg lowa Ave Chicage 32, Il 
I IL Case ¢€ 700 State St ( ng Hoist Div., Duff-Nor 
Black & Decker Mfg. ¢ tum Racine, Wis ( 800 Walter St.. Dan 
E Pennsylvania Ave Tow , wW Cash A P. O. Box I 
son, Md SSi, Decate Il ( her Carbon n 
Black Diamond Spad Co., 2108 4 W. Cash Valve Mfg. Cor; Corp.. 714 W. Oly D 
Stratford d.. Richmond 25 666 E. Wabash, Decatur, |! Los Angeles 15, ¢ 
Va Caterpillar Tractor Co., Peoria Collyer insulated Wir ire ‘Co. 249 
Blackhawk Mfg. Co., 5325 W il Roosevelt Ave.. Pawtucket, 
gers Ave.. Milwaukee, Wis Cement Gun Cx 1520 Walnut R. L ADV. p 253 D-A Lubricant Ci Inc., 1331 
Blaw-Knox Co Blaw-Knox St Allentown. Pa. ( rado Fuel & Iron Corp West 29 St. Indianapolis 23, 
Equipment Div., Pittsburgh Cx Mine Equipment ¢ Continental Oil Bidg., Denve Ind 
e Pp 6200 N. Br wa St. Louis Co W ickwire Spencer Dallas Engineers, Inc., Coal-O 
S Me Steel Div.. 575 Madison Ave Matic Div., Main St., Trucks 
Central Mine Supply Co., Div New York 22, N. ¥ ville, Pa 
Pickard Industries, Inc Mt Colorado tron Works C : The Daly Ticket Co., 506-08 
. Vernon. Ill Sub of Mine & Smelter Su Vandalia St., € linsville, Il 
) : Central Scientific Co., 170 Co., 3800 Race S$ P.O The Dana Fan & Blower Cor; 
trite Ki x Irving Park Bivd.. Chicag Box 904 Denver 16, Col Gen Offices—49 Central Ave., 
1071 : ; ll ( smbia-Southern Chemica Cincinnati 2, Ohio: Pilant- 
The Bowdll Co. Boylam Ave. ( entrifugal & Mech. Industries, Corp., One Gateway Center 2644 Colerain Ave., Cincinnati 
S. E.. Canton, Ohio, ADV. Inc. 146 President St. St Pittsburgh 22, Pa 4, Ohio 
p 269 Louis 18, Mo., ADV. p 211 Combustion Engineering, Inc C. R. Daniels Co., Daniels, Md 
The Brat Chain Belt Co., 4786 W. Green ) Madison Ave.. New York The Daniels Co. Contractors, 
nut St field Ave.. Milwaukee 1, Wis 6, N. ¥ Inc. 22 North Fifth St. 
The Bristo é Chain Belt Co., Shafer Bearing Combustion Engineering, Inc.. indiana, Pa.. ADV. p 219 
790 CA Waterbury 26 n Div., P. O. Box 57, Downers Raymond Div. 1319 N. Darworth Incorporated, Chem 
Broderick Grove, I Branch St.. Chicago, Iil.. cal Products Div., Sims 
4203 Champ Industries Inc P. O ADV. p 258 bury, Conn 
5, M Box 6781. Philadelphia 32, Pa Commercial St ng & Stam Davey Compressor Co., 600 
The Bro ha oe ast Chase Bag Co., 155 E. 44th St ng Co 1775 Logan Ave Franklin Ave. Kent, Ohio, 
87th St veland New York 17, N. ¥ Youngstown, Ohio ADV. p 249 
Brookvill Cheatham Elec. Switching De- Commercial Testing & Engineer Nelson L. Davis Co., 517 Main 
Steele vice Co., 4780 Crittenden Dr.. ng ¢ Suite 924, 228 North St.. McHenry, Ill 
Brown Louisville 9, Ky. ADV. p LaSalle St.. Chicago 1, Tl Day-Ray Products, Inc., 1133 
Ky 280 Compton, Inc. P. O. ben 1946. Missions St., South Pasadena, 
Charlies Bruning Inc Chelsea Fan and Blower ¢ Clarksburg. W. Va.. ADV p Calif 
Mount Prospect Il Inc 639 South A Plarr 225 Dayton Automatic Stoker Co., 
Brunner & Lay, Inc 93K field, N. J Concordia Electric Co 1521 1910 W. Dorothy Lane, Box 
King St.. Franklin Park. Il Chevrolet Motor Div.. Genera Saw Mill Run Blvd Pitts 2186, Kettering Branch, Day 
Brunner & 3 Rock +. f Motors Bide Detroit ? burgh 10. Pa ton 29. Ohio 
~ ladelohia nec 2514 ast Mich ‘ ne riers rs i\ ich The Dayton Rubber Co Day 
umberland St.. Philadeciphia Chicago Eve Shield Co. 2727 ay 7 _Dir ; = ton 1. Ohio 
Ss Pa W. Roscoe St Chicag 18 Ni. hol« : “Rd Detroit > Dean Brothers Pumps Inc., 323 
Bucyrus-Erie ( South M Ii Mi. ™ . West Tenth St Indianapolis 
waukee, Wis Chicago Perforating Co., 2445 — . iia ’ 7, Ind 
Buffalo Forge Co. 490 Broad West 24 PL, Chicago 8, Ill R. Conrader Co. Inc., 236 Wes The Deister Concentrator Co 
way, Buffalo S$, N. Y Chicago Pneumatic Tool Cx th St. Erie, Pa 901 Glasgow Ave, Ft. Wayne 
Buffalo Scale C< wae 46 Letch R East 44 St New York Construction Machy. Co., P. O 1 Ind 
worth St Buffa lo 13, N. ¥Y N Y¥ Box 120, Waterloo, lowa Deister Machine Co. 1933 E 
E. D. Bullard Cx 2680 Bridge Chiksan Co. W WN Pomor Continental Copper & Steel In Wavne St.. Ft. Wayne 4, Ind 
way, Sausalito, Calif Ave., Brea, Calif dustries, Inc Wooldridge Delta Refining Co.. P. O. Box 
Burndy Corp.. Richards Ave J. D. Christian Engineers, 48 Div., Sunnyvale, Calif 3097, Memphis, Tenn 
Norwalk, Conn Potrero Ave., San Francisc Continental Gin Co.. Ind. Dis Delta-Star Electric Div.. H. K 
Bussmann Mfg. Div.. McGraw 10, Calif "4505—Sth i- So ” pag Porter Co. (Delaware), 2437 
Edison Co., University at The Cincinnati Electrical 1 aio Al P as Fulton St., Chicago 12, Ill 
Jefferson. St. Louis 7. Mo Co., 360 Mt. Hope Ave., Cin —— — The Demine Co., Salem, Ohio 
Buttner Works, Inc., 52 Vander cinnati 4. Ohio Continental Motors Corp., 20 Denison Engineering Div.., 
bilt Ave.. New York 17, N.Y. Cincinnati Mine Machinery Co.. Market St., Muskegon, Mich American Brake Shoe Co., 
\ M. Byers Co., Clark Bide 2980 Spring Grove Ave., Cin- Continental Rubber Works 1160 Dublin Rd., Columbus 
Pittsburgh 22, Pa cinnati 25, Ohio. ADV. p 8 1933 Liberty St.. Erie 6, Pa 16, Ohio 
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Herb J. Hawthorne, Inc. Box  Ideal-Simpliet Fittings, Inc., 1020 ington 14, W. Va.; Box 1152, Lancaster Pump a Mig. Co., 


7244. idassotom S& Tec Rack Aan GQGweeacneaensn f5 She anteen, Ma + 29608 246.4 88.4 -  amaecten 


P. O. 


Denver Equipment Co., 
Cole., 


Box 5264, Denver 1), 
ADV. p 261 

Detroit Diesel Engine Div 
General Motors Corp., 1340: 
West Outer Drive, Detroit 28 
Mich 

Detroit Controls Div., American 
Radiator & Standard San 
itary Corp., D. T. Williams 
Valves, P oO Box 741, 
Bridgeport 1, Conn 

Diamond Chain Co., Inc., 402 
Kentucky Ave., Indianapolis 
7, Ind 

Diamond Crystal Salt Co., St 
Clair, Mich 

Diamond lron Works, Div 
Goodman Mfg. Co., Halsted 
St. & 48th PL, Chicago 9, Ill 

Diamond Power Specialty Corp., 


Electronics Div., Lancaster, 
Ohio 
Diamond Tool Research Co 


Inc., 380 Second Ave., New 
York 10, N. Y 

Diehl Mfg. Co., 1208 Finderne 
Ave., Somerville, N 

Diesel Energy Corp., 82 
St. New York 

Differential Steel Car Co o., Dif 
ferential Ave., Findlay, Ohio 

Dings Magnetic Separator Co 
4724 W. Electric Ave., Mil 
waukee 46, Wis 

Disston Div., H. K. Porter Co., 
Inc., Philadelphia 35, Pa 


nau 


Joseph Dixon Crucible Co 
Monmouth & Wayne Sts 
Jersey City 3, N. J 

Dodge Div., Chrysler Corp., 
7900 Jos. Campau, Detroit 
31, Mich 

Dodge Mfg. Corp., South Union 


St.. Mishawaka, Ind 
Dooley Brothers, 1201 S. Wash 


ington St., Peoria, Iii 
Dorr-Oliver, Inc., Stamford, 
Conn 


The Dow Chemical Co., Mid 
land, Mich 


Dow Corning Corp., Midland, 


Mich 
Dravo Corp., Neville Island, 
+ cme 25, Pa.. ADV. p 


Lincoln High 
Alloy St.. York 


ae Corp 
way West at 


Pa 
Dresser Mfg. Div.. Dresser In 
dustries, Inc., Bradford, Pa 
The Ducon Co., Inc., 154 FI 
Second St.. Mineola, N. Y 
Duff-Norton Co., 2709 Preble 
Ave.. Pittsburgh, 30, Pa., 


E Il. du Pont de Nemours & 
Co Inc Wilmington 98 
Del 

E. I. du Pont de Nemours & 
Co., Inc., Explosives Div 
2543 Nemours Bidg., Wilming 
ton 98, Del 

Duquesne Mine Supply Co 
Pittsburgh 9, Pa 

Durakool Inc 1010 North 
Main St., Elkhart, Ind 


The Duriron Co Inc 450 


North Findlay St, Dayton 4 
Ohio 

Dynamatic Div Eaton Mfg 
Co., 3307-14th Ave., Kenosha 
Wis 


Eagle Iron Works, 61 Holcomb 
Ave., Des Moines 4, lowa 
Eaton Mfg. Co., Axle Div., 739 
East 140th St., Cleveland 10 

Ohio 

Eavenson, Auchmuty 
wald, 2720 Koppers 
Pittsburgh 19, Pa 


& Green 
Bidg.. 


Economy Fuse & Mfg. Co 
2717 N. Greenview Ave., Chi 
cago 14, Ii 

Thomas A. Edison Industries 


McGraw-Edison Co., Storage 
we Div.. West Orange, 
Eimeco Corp., 630 South 4th 


West St.. Salt Lake City 10, 
Utah 


Elastic Stop Nut Corp. of Amer 


ica, 2330 #£Vauxhall Rd., 
Union, N. J 

Electric Machinery Mfg. Co., 
800 Central Ave. Minne 


apolis 13, Minn 

The Electric Products Co., 1725 
Clarkstone Rd., Cleveland 12 
Ohio 

Electric Steel Foundry Co., 2141 

25th Ave., Portland 10, 

Oregon 

Electrical Distributors Co., Penn 
Square Building, Philadelphia 


_ 

Electro-Alloys Div., American 
Brake Shoe Co., Taylor St. & 
Abbe Rd., Elyria, Ohio 

Electro Dynamics Div. of Gen 
eral Dynamics Corp., 163 
Avenue A, Bayonne, N. J 

Elliott Co., 900 N. Fourth Ave., 
Jeannette, Pa 

Elliott Service Co., Inc., 30 N 
MacQuesten Pkwy., Mt. Ver 
non, [ Y 

The Elreco 
many Ave., 
Ohio 

Emgio Products Corp., 


Corp., 2900 Cor 
Cincinnati 25 


116 Du 


pont St.. Johnstown, Pa 
Ensign-Bickford Co., Simsbury 
Conn 


Ensign Electric & Mfg. Co., 914 
Adams Ave., Huntington, W 


a 

Enterprise Wheel & Car Corp.. 
Bristol, Va.. and Huntington, 
W. Va. ADV. p 267 

Erico Products, Inc., 2070 E. 61 
Pi., Cleveland 3, Ohio 

Eriez Manufacturing Co. 259 
Magnet Drive, Erie, Pa 

Esso Standard Oi! Co., 15 West 
Si St.. New York, N.Y 

Eutectic Welding Alloys Corp 
40-40 172 St. Flushing 58 


N. ¥ 
Exide Industrial Div. Electric 
Storage Battery Co., 42 South 
Philadel 


15th St. 2, Pa. 
ADV. p 247 

Extremultus, Inc., 405 Lexington 
Ave. New York 17, N. Y 


F 


The Fafnir Bearing Co., 
Booth St.. New Britain, Conn 
George E. Failing Co., Sub. of 
Westinghouse Air Brake Co 
Enid, Okla 
The Fairbanks Co., 393 Lafay 
ette St.. New York 3, N. Y 
Fairchild Acrial Surveys, Inc 
24 E lith St Los Angeles 
, Calif 
oe A Machinery Co., Fair- 
mont, W. Va. ADV. p 193 
Fairview Bit Co., Fairview, W 


Va 
Falk Corp., 3057 W. Canal St.. 
Milwaukee 1, Wis. ADV. p 


201 
Farrel-Birmingham Co., Inc., 25 
Main St.. Ansonia, Conn 
Farris Flexible Valve Corp 


400 Commercial Ave., Palis 
ades Park, N 

Farval Corp., 3300 East 80th 
St.. Cleveland 4, Ohio 

The Federal gay Co., Inc 
Poughkeepsie, N 


Femeco. Inc., Irwin, * ADV. 
p. 207 

Fetterman [Engineering Co 
1004 Jtwn. Bank & Trust 
Bidg.. Johnstown, Pa 


Filter Fabrics, Inc., 814 E. Jef 
ferson St., Goshen, Ind 

Firth Sterling, Inc., 3113 Forbes 
St.. Pittsburgh 30, Pa 

Fischer & Porter Co., 505 War 
minster Rd., Hatboro, Pa 


Fisher Scientific Co., 717 Forbes 
St.. Pittsburgh 19, Pa 

J. H. Fletcher & Co Box 
2143, Huntington 18, W. Va 

Flexaust Co. 100 Park Ave 
New York 17 > Y 

Fiexible Steel | acing Co., 4607 
Lexington St., Chicago 44, Ill 

John Flocker & Co., 644 Grant 
St., Pittsburgh 19, Pa 

Flood City Brass & Electric Co., 
Messenger Elder Sts., 
Johnstown, Pa. ADV. p 242 

Fluor Products Co., A Div. of 
The Fluor Corp. Ltd., 12000 E 
Washington Bivd., Whittier, 
Calif 

Fly Ash Arrestor Corp., 280 
First St. N., Birmingham, Ala 

Foote Brothers Gear & Machin 
ery Corp., 4545 South West 
ern Bivd., Chicago, Ill 

Ford Div. of Ford Motor Co., 
P. ©. Box 658, Dearborn 
Mich 

I B. Foster Co. P. O. Box 
1647, Pittsburgh 30, Pa 

Foster Wheeler Corp., 666 Fifth 


Ave. New York 19, N. Y 
The Four Wheel Drive Auto 
Co., Clintonville, Wis 
Foxboro Co., Foxboro, Mass 
Franklin Plastics Inc ; 
Grant St.. Franklin, Pa 
Fred's Welding Service, P. 0. 
Box 178 Grundy, Va.. ADV. 
p 275 


The Frick-Gallagher Mfg Co 


201 S. Michigan Ave. Wells 
ton, Ohio 
Fuel Process Co.. 906 D St. 


South Charleston, W. Va.. 
ADV. p 285 
Fuller Mfg. Co 
Burdick St 

Mich 
Fulton Bag & Cotton Mills, P 
O. Box 1726, Atlanta 1, Ga 
Fyr-Fyter Div.. 221 Crane St 
Dayton 1, Ohio 


1419 Nortl 
Kalamazoo 


G 


G & W Electric Specialty Co 
3500 W. 127 St.. Blue Island 
Il 


Galigher Co S45 West &th 
South, P. O. Box 209, Salt 


Lake City 10, Utah 

Galion Alisteel Body Co., Gal 
ion, Ohio 

Galion Iron Works & Mfg. C« 
Gahon, Ohio 


Gar Wood Industries Inc 
Wayne, Mich 

Gardner Denver Compar 
Quincy, Il 

The Garlock Packing Co. 402 
East Main St.. Palmyra, N. Y 

The Gates Rubber Co. Sales 
Div., Inc., 999 South Broad 
way, Denver 17, Colo 

General Cable Corp., 420 Lex 
ington Ave. New York 17 
N. ¥ 


General Electric Co.. Apparatus 


Sales Div 1 River Road 
Schenectady 5, N. Y 

General Electric Co., Chemical 
ind Metallurgical Div. Insul 
iting Materials Section 1 
River Rd... 


Bide. 23, Sche 

nectady, N. Y 

General Electric Co.. Commun 
ication Products Dept.. Elec 
tronics Park, Syracuse, N. Y 

General Electric Co., Construc 
tion Materials Div., Bridgeport 
2, Conn 

General Electric Cx Lamr 
Div., Nela Park, C lovetand 12 
Ohio 

General Electric Co., Locomo 
tive & Car Equipment Dept., 
2901 E. Lake Rd. Erie 1, Pa 

General Logistics, 990 S. Fair 
Oaks Ave., Pasadena, Calif 

General Motors Corp., Euclid 
Division, 1361 Chardon Road 
Cleveland 17, Ohio 


ss 


General Nuclea Corp., 


Fifth Ave New York 14, 
N. ¥ 

General Scientific Equipment 
Co 7516 Limekiln Pike, 
Ph ladeiphia SO, Pa 

General Splice Corp., 85 Spring 
St... South Norwalk, Conn 

Gens Tools Div General 
Steel Warehouse Co. Inc 


1830 N. Kostner Ave. Chi 
cago 39, Ill 
Geo-Uptc Co Inc., 149 Churc 
St. New York N. ¥ 
Gering Products, Inc North 
Seventh St. and Monroe Ave 
Kenilworth, N. J 


Gibraltar Equipment & Mig 
( P. O. Box 304, Alt 
i 
M. Glosser & Sons Inc. * 


Messenger St., Johnstown, Pa 
Goodall Rubber Co., Whitehead 

Rd.. Trenton, N. J 
Goodman Mfg. Cx Halsted S 

& 48th Place, Chicago 9, | 


B. Ff Goodrich Chemical ¢ 
3135 Euchd Ave., Cleveland 
1S, Ohio 

B. F. Goodrich Industrial P 
cts Co.. 500 South Mam S$ 


Good Year Tire & R ( 
44 I ist M Ss Ak 

16. Oh 

Gorman-Rug ( Mans 
Oho 

Gould-National B ies, I 
Trenton 7, N. J 

Goulds Pumps, Inc Ser 
Falls, N. Y 

Goyne Pump ¢ Ashlar F 

Cora & Co Inc S6 Elever 
Ave.. NW. FI Minneapolis 
Minn 

(srayDar Elec ( Inc 42 
Lexingtor Ave New York 
17, N. ¥ 

Grinnell (Cx 26 West Ex 
change St.. Providence RI 

Gruendier Crusher & Pu 
Co 29 No. Mark s 


Pittsburgh 3). Pa 

Gundlach Machine Co.. 
Div. J. MJ. Industries, Inc.. 
P. O. Box 283, Belleville, M.. 
ADV. p 22 


G W.&L. I 4 fF 
Ss Troy, N 
Gustin-Bacon Mig ¢ 
West Tenth §$ K s ( 
Mx 
Guyan Mact ( 7 > 
Log w.y 


H & L Teoth Co., 1540 South 
Greenwood Ave.. Montebello 
Callfl.. ADV. p 215 

Hackbridge & He Electir 


cm Boe. FF O B x 234 
Pittsburgh 30, Pa 
George Haiss Mie ( D 
Pettibone Mulliken Cory ss 
Ne “ y ore N y 


Fifth Ave 

Hamilton Rubber Mig. (¢ 
Meade St Trenton, N. J 
J. V. Hamer i < Spa 
Pa 

F. R. Har & S$ < 

7. Ohio 

Hardinge ( I 24 Arc 


Harnischfeger Corp.. 4400 WW. 
National Ave., Milwaukee 46, 
Wis. ADV. 7 

The Harrington & King Perf 
ating Co., Inc.. 5655 W. Fi 
more St.. Chicago 44, Iii 

Hauck Mfg. Co., 144- 2 Tenth 
St.. Brooklyn 15, N 

The Hauser-Stander Tank Co.., 
4838 Spring Grove Ave. Cin- 
> 32, Ohio, ADV. p 
42 


Mid-July. 1958 * COAL AGE 





Herb J. Hawthorne, Inc., Box  Ideal-Simplet Fittings, Inc., 1020 ington 14, W. Va.; Box 1152, Lancaster Pump & Mfg. Co., 





I-T-E Circuit Breaker Co., 19 & 
Hamilton Sts Philadelphia 
Ww, Pa 

Ideal Industries, Inc.. 1020 Park 
Ave., Sycamore, Ii 


COAL AGE * Mid- July. 1958 


adena, Calif 
Jones & Laughlin Steel Corp 
3 Gateway Center, Pittsburgh 

w, a 

Joy Mfg. Co., 333 Oliver Bide.. 
22, Pa: Coal 
Machy. Div.. 4107 Senott St., 
13, Pa.; 742 Eighth 
Ave.. P. O. Box 1208, Hunt- 


aclede Stoker Co., 


7366, Houston 8, Tex. Park Ave., Sycamore, Ul Kingston, Pa.; 1203 Macklind Inc., Lancaster, Pa 
Hays Corp.. 742 E. &th St, Ig Electric Ventilating Co., 2850 Ave., St. Louis 10, Mo.; 1626 Laubenstein Mfg. Co., Ashland, 
Michigan City, Ind N. Pulaski Rd. Chicago 41, Wazee St.. Denver 2, Colo. Pa 
Heintz Mfg. Co., 13110 Enter- I ADV., pp 208 and 209 Layne & Bowler, Inc., 
prise Ave. Cleveland, Ohio Illinois Zinc Co., 2959 W. 47th Joyce-Cridland Co., 2027 East ox 6697, Hollywood Sta. 
Helicoid Gage Div., American St., Chicago 32, Ill Ist St.. Dayton, Ohio Memphis 8, Tenn 
Chain & Cable Co. Inc.  Imperial-Cantrell Mfg. Co., P.O Judsen Rubber “Works, Inc, Layne & Bowler Pump Co. 
Bridgeport 2, Conn Box 538, Jellico, Tenn 4107 West Kinzie St., Chi P. O. Box 6991, Los Laasies 
Helmick Foundry-Machine Co., Industrial Engrg & Construc cago 24, Ill 22, Calif. ‘ 
P. O. Box 71, Fairmont, W tion Co., Inc., First National Lecco Machinery & Engineer- 
Va Bank Bidg., Fairmont, W. Va ing Co., P. O. Box 1337, 
Helwig Co., 2500 N. Wth St. Industrial Nucleonics Corp New Airport Rd. Bluefield, 
Milwaukee 10, Wis 1205 Chesapeake Ave., Colum K WwW. Va ; 
Hendrick Mig. Co., Carbondale, bus 12, Ohio Ledeen Mfg. Co., 3350 No. 
Pa.. ADV. p 239 Industrial Physics & Electronics Gilman Rd., El Monte, Calif. 
Henrickson Mfg. Co., 8001 W Co.. 470 So. 10th East, Salt Lee-Norse Co., Charleroi, P 
47th St.. Lyons, Ill Lake City, Utah K W Dart Truck Co., 2623 Oak The Leetonia Tool Co., 142 
Hendrix Mfe C P. O. Box Industrial Rubber Products Co., St. Kansas City 8 Mo., Main St., Leetonia, Ohio 
31, Mansfield, La $05 Magee St., Pittsburgh 19 ADV. p 184 Leman Machine Co., 8. Railroad 
Hercules Motors Corp., 101 11 Pa Kaiser Aluminum & Chemical S%.. Portage, Pa. ADV. p 
St... S. E.. Canton, Ohi Industrial Rubber Products ¢ Sales, Inc., 919 N. Michigan 227 
Hercules Powde- Co., Delaware 815 Court St., Charleston, W Ave. Chicago |! ill Le Roi Div., Westinghouse Air 
Trust Bidg.. 900 Market St.. Va Kalamazoo Di Ihe New Brake Co., Milwaukee 1, Wis. 
. Wilmington, Del. ADV. p_ Industrial Sales Dept, John York Air Brake Co., 9000 Leschen Wire Rope Div.. H. K. 
241 Bean Div.. Food Aachinery Michigan 4 K alamazax Porter Co., Inc., 2727 Hamil- 
Hercules Stee Products Co & Chemical Corp., Box 84 Mich ton Ave., St. Louis 12, Me., 
Galion, Ohio Lansing, Mich Kanawha Mfg. ¢ Charleston ADV. p 271 
‘ ) Herold Mig. Cx 215 Hickory Infileo Inc P. O. Box 5033 26. W. VY LeTournean-Westinghouse Co., 
St Se anton 5S, Pa Tucson, Ariz Keashbey & M Am 2301 N.E. Adams St, P 
Hevi-Du Electric ( 2040 Ingersoll-Rand Co., 11 Broad- bler, P m.. ADV. p 235 and 237 
M“ Wisconsin Ave “Saieae way, New York 4, N. Y., Keenan Onl ( Parkway Dr Linatex Corp. of A 
kee 1, Wis ADV. p 9 Cine at 2, OF Drawer “D” Stafford Springs, 
Hewitt-Robins, Incorporated Inland Steel Co., 30 W. Monroe Kelly Mfg. ¢ Machine Parts Conn., ADV, p 186 
666 Glenbrook Rd.. Stamford, St, Chicago 3, Ill Div 503-505 Broad St, The Lincoln Electric Co., 22801 
Conn... ADV. p 265 Insley Mfg. Corp., 801 Olney Charleston 21, W. Va St. Clair Ave., Cleveland 17, 
Hevi & Patterson, Inc.. 55 Fort St.. Indianapolis 1, Ind.; Gen Kennametal, Inc.. Mining Tool Ohio 
Pitt Bivd.. Pittsburgh 22. Pa. Offices—Indianapolis Ind Div. Bedford, Pa. ADV. In- Lincoin Engrg. Co. Div. of 
ADV. p Il West Coast Div—tLos An sert, PP. 17, 18. 19 and 20 McNeil Mach. & Engrg. Co., 
Hobart Bros. Co. Hobart geles, Calif Kenned Valve Mfe Co El 5701 Natural Bridge Ave., St. 
Square. Troy 1, Ohio Instrument Div.. Gichner, Inc N. ¥ Louis 20. Mo.. ADV. p 213 
Hockensmith Corp., Penn, Pa 1900 Kendall St. N.E.. Wash- Keane ly Van Saun Mfg & Link-Belt Co.. Dept. CAMGL- 
Hodag ( hemic cal Corp. 7247 ington 2, D. C Eng. Corp., 405 Park Ave 58, Prudential Plaza, C 
North Centr Park, Chicagx International Harvester Co New York 2 N. ¥ 1, TL. ADV. Fourth Cover 
45. Ill Construction Equipment Div Kensington Steel, Div. of Poor Link-Belt Speeder Corp., Cedar 
Hoffman Bros. Drilling Cx North Ave. and Manheim Rd & Co., 505 Kensington Ave.. Rapids, fowa 
Tioma and Ceder Sts. Punx Melrose Park, Ill Chicago 28, lll., ADV. p 259 Lippmann Enegre. Works, Inc., 
sutawney. Pa International Harvester Co Kern Instruments, Inc 120 4603 West Mitchell St.. Mil- 
Hoffman Combustion Engrg Motor Truck Drv 180 N Grand St.. White Plains, N.Y waukee, Wis 
Co., 1780 Southfield Rd.. Lin- Michigan Ave., Chicago |, | Kersey Manufacturing Co., Inc Herbert S. Littlewood, R. D. 3, 
colin Park. Mich International Nickel Co., Inc P. O. Box 151, Bluefield, Va Irwin, Pa 
Robert Holmes & Bros. Inc 67 Wall St. New York § Keystone Carbon ( 1935 Peter F. Loftus Corp., First Na- 
510 Junction Ave., Danville = State St, St Marys, Pa tional Bank Bidg., Pittsburgh 
Ti International Salt Co Inc Keystone Lubricating Co., 21 & 22, Pa 
Holu Industries. Inc.. 416 De Scranton 2, Pa Clearfield Sts Philadelphia The Longe Co., P. O. Box 331, 
Kalb Ave.. Sycamore, III Interstate Equipment Corp., 433 32, Pa Oak Hill, W. V.. ADV. p 179 
Homelite, Div. of Trextron Inc N. Broad St. Elizabeth 3 Walter Kidde & Co., Inc., 357 Lubrivlate Div., Fiske Brothers 
75 Riverdale Ave., Port Ches N. J Main St.. Belleville 9, N. J. Refining Co.. 129 Lockwood 
ter, N. Y lowa Mfg. Co., 916 16 St. N_E King Powder Co., Inc., 1703 St.. Newark 5, N. J 
The Homer Mfg Div The Cedar Rapids, lowa First National Bank Bldg. Ladiow Saylor Wire Cloth Co., 
Ohio Electric Mfg. Co., Pearl Ironton Engine Co. Farming Cincinnati i, Ohio 634 South Newstead, St 
St.. Lima, Ohio. dale, N. J S. P. Kinney Engineers, Inc., Louis, 10, Mo.. ADV. p 223 
Homestead Valve Mfg Co Irwin Foundry & Mine Car C 201 Second Ave. Carnegie, Ludlow Valve Mfg. Co.. Inc., 
Coraopolis, Pa Box 311, Irwin, Pa Pa P. O. Box 388, Troy 1, N. Y. 
Hose Accessories Co. 17th St Irvington Div of Minnesota Kinney Mfe Div The New Lufkin Rule Co 17% Hess 
& lLchigh Ave. Philadelphia Mining & Mfe. Co., St. Pau York Air Brake Co. 3529 Ave.. Saginaw, Mich 
32, Pa Minn Washington St Boston 30 The Lunkenheimer Co., Beek- 
Hossfeld Mfg. Co., 460-462 W Mass man St. and Waverly Ave., 
Third St.. Winona Mine Kirk & Cowin, Inc 1 18th Cincinnati 14, Ohio 
The Frank G. Hough C 735 St. SW. Birminghar la 
Seventh St. Libertyville, Il J Koehring Div. of Koehring Co 
Howe Scale Co. Rutland, Vt 3826 W. Concordia Ave., Mil 
Howells Mining Drill Co., Ply- waukee 16. Wis 
mouth, Pa Jeffrey Mfg. Co., 922 N. Fourth Koppers (¢ Inc Metal Pro- M 
Hoyt Wire Cloth Co., P. O. Box St.. Columbus 16, Ohio ducts Div. 200 Scott St 
' ‘ 1877. Lancaster, Pa Jenkins Bros. 100 Park Ave., Baltimore 3, Md 
Hoeber-Warco Co., Marion, Ohio New York 17, N. Y Koppers Co.. Inc.. Wood Pre- 
ADV. po 233 Johns-Manville, 22 East 40 St serving Div.. 750-A Koppers Mack Trucks, Inc.. 1355 West 
Hughes Tool Co. 300 Hughes New York 16, N. ¥ Bide.. Pittsburgh 19. Pa.. St.. Plainfield, N j 
St.. Houston. Tex Johnson Bronze Co., 492 S. Mill ADV. p 255 Macwhyte Wire Rope Co., 2931 
" ‘ Hulburt Oil & Grease Co., Tren- St.. New Castle, Pa L. O. Koven & Bro., Inc., 154 14th Ave. Kenosha, Wis 
ton & Castor Ave., Philadel- Johnson-March Corp 1724 Ogden Ave. Jersey City 7 Magic Chemical Co., 121 Cres- 
phia 34, Pa Chestnut St.. Philadelphia 3 N. J cent St.. Brockton 2, Mass 
C. B. Hunt & Son, Inc., Salem, Pa Kremser & Sons, Inc.. Frank A.. Magnetic Engrg. & Mfg. Co., 
Ohio Johnson Plastic Cor P.O P. O. Box 6207, Holmesburg 851 Van Houten Ave., Clifton, 
Hyatt Bearings Div.. General Box 100, Chagrin Falls, Ohio Station, Philadelphia 36, Pa N. J 
Motors Corp.. Harrison. N. J G. R. Johnson Loading Su; Kuhiman Elec. Co., 2565 FE Majac, Inc., Sub. of Blackstone 
Hyster Co., 2903-39 N_E. Clack plies 5026 Butterworth Rd Ss Rd. P. O. Box 288, Corp., 23rd St.. Sharpsburg, 
amas St.. Portland 8. Ore Mercer Island, Wash Birmingham, Mich Pittsburgh 15, Pa 
Hy-Test Safety Shoe Div In- The R. G. Johnson Co.. 25 § Manheim Mfg. & Belting Co., 
ternational Shoe Co 1509 College St.. Washington, Pa 470 Stiegel St.. Manheim, Pa. 
Washington Ave., St Louis 13 Johnston Pump Co., Div. of Manitowoc Engineering Corp., 
Mo The Youngstown Sheet and S. 16th St.. Manitowoc, Wis., 
Tube Co., P. O. Bin K, Pas ADV. p 183 


Charlies E. Manning Co., 4700 
Clairton Bivd., Pittsburgh 
Pa.. ADV. p 252 

Manning, Maxwell & Moore, 
Inc., Shaw-Box Crane & Hoist 
Div.. Muskegon, Mich 

Manzel Div., Houdaille Indus- 
tries, Inc.. 315 \ eeeen St., 
Buffalo 10, N 
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Marathon Coal Bit Co., Inc., 
Box 391, Montgomery, ° 
Va. 

Marietta Concrete Corp., Box 
356, Marietta, oO 

Marietta = Co., Point Pleas- 
ant, W. 

Marion Handle Mills, Inc., 
Marion, Va 

Marion Metal Products Co. 
Chaney Ave., Marion, Ohio 

Marion Power Shovel Co., a 
div. of Universal Marion 
Corp., Marion, Ohio 


Marland One-Way Clutch Co., 
Elm Ave. & wweshingsen St., 
La Grange, Ill 

Marlin-Rockwell Corp. 402 
Chandler St., Jamestown, N.Y. 

Marlow Pumps, Div. of Bell & 
Gossett Co., Box 200, Mid- 
land Park, N. J 

Marman Div., Aeroquip Corp., 
11214 Exposition Bivd., Los 
Angeles 64, Calif 


F. Marsh Engrg. Co., 4324 
W. Clayton Ave. St. Louis 
10, Mo 

Martin Engrg. Co., Cab Road, 
Neponset, Ill 

Martindale Electric Co., 1307 
Hird Ave., Cleveland 7, Ohio 


Master Bronze Powder Co., Inc., 
$38-548 W. State St, ‘Calu- 
met City, Ill 

The Master Electric Co., Div 
of Reliance Electric & Engrg 
Co., 126 Davis Ave., Dayton 
1, Dhio 

Mayo Tunnel & Mine Equip- 
ment, Lancaster, Pa 

McDowell Co., Inc., ’ 

Tist St., Cleveland 2, Ohio 

-% ~w Mfg. Co., Pittsburgh 


samen & Stone Corp., Hol- 
liday Pa.. ADV. p 229 
Mcl sughlia Mfg. Co., 


Inc., 801 
E. Cass St., Joliet, I 
McNally- -Pittsburg Mfg. Corp., 
307 West Third St. 
Kan., ADV. Insert, pp 181 
and 182 
Meckum Engr. Co., 53 W. Jack- 
son Blvd., Chicago 4, Ill 
John F. Meissner Engineers, 


Inc.. 300 W. Washington St., 


Chicago 6, Ill 
errick Seale Mig. Co., 184 


Autumn St.. Passaic, N. J., 
ADV. p 256 

Metal Carbides Corp. 6001 
Southern Bivd., Youngstown 
12, Ohio 

Metal & Thermit Corp., Rah- 
way, 

Metallurgical Products Dept., 
General Electric Co. Box 


237, Roosevelt Park Annex, 
Detroit 32, Mich 
Mexico Refractories Co., 
ico, Mo 

Midland Pipe & Supply Co., 
2829 S. Gist St., Chicago, Il 

Mine Safety Appliances Co., 201 
North Braddock Ave., 
burgh 8, Pa. ADV. pp 12-13 

Mine Ventilation Systems, Inc., 
P. O. Box 382 . Madison, W 
Va 
iners’ Hardware gd Co., 
821 Moravian Wa Pitts- 
burgh 12, Pa. ADV. p 222 

Mining Machine Parts Inc. 
2701 St. Clair Ave., Cleveland 
14, Ohio 

Mining Progress, Inc., P Oo 
Box 3, Highland Mills, N. Y 

Minneapolis-Honeywell Regula- 
tor €o.. Industrial Division, 
Wayne and Windrim Aves., 
Phila. 44, Pa 

Minnesota Mining & Mfg. Co., 


Mex- 


900 Bush Ave., St. Paul 6, 
Minn 
Mitchell Industrial Tire, Inc., 


Box 468, Chattanooga, Tenn. 


Mobile Aerial Towers, Inc., 
1730 N. Harrison St., Fort 
Wayne, Ind 
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Mobile Drilling Inc., 960 North 


Pennsylvania, Indianapolis 4, 
Ind.. ADV. Insert, pp 199 
and 200 

Moloney Electric Co. 5390 
Bircher Bivd., St. Louis 20, 
Mo. 

Monsanto Chemical Co., Or- 
ganic Chemicals Div., Lind- 
bergh and Olive, Rd. St. 

24, Mo 
The Moore Co., 1036 ee 


S.. Charleston, w. 

Morris Machine Works, Bald- 
winsville, N. Y.. ADV. p 273 

Morse Bros. Machinery Co., 
2900 Brighton Bivd., Denver 
1, Colo. 

Morse Chain Co. A_ Borg- 
Warner Industry, Ithaca, N.Y. 

Morton Sak Co, 110 No. 
Wacker, Chicago 6, Ill 

Mosebach Electric & Supply 
Co., 115 Arlington Ave., Pitts- 


burgh 3, Pa 
T. J. Moss Tie Co., 700 Security 
Bidg., St. Louis * Mo 
Motor Exchange 


age 
Co., ine =_ AD 


280 
Motorola Communications & 
Electronics, Inc., 4501 West 


Augusta Bivd. Chicago 51, 
Il 
Mott Core Drilling Co., 830 


Eighth Ave., Huntington 17, 


a 
Diesel Co., 5317 West 
Burnham St., Milwaukee, Wis 

Myers-Whaley Co. P. O. Box 
789, Knoxville 1, Tenn., 
ADV. p 264 


Ww. V 
Murphy 


ville 9, Ky.. ADV. 
Nagle Pumps, Inc., 1237 
Ave., Chicago Heights, Ill 
Nash Engineering Co., South 
Norwalk, Conn 
Nathan Mfg. Corp., 45-02 Dit- 
mars Bivd., Long Island City 


5, N 

National Air Vibrator Co., 
2364 W. Seventh St, Cleve 
land 13, Ohio 

National Carbon Co., Division 


of Union Carbide Corp., 
Fost 42nd St.. New York 17, 
Y 


National Electric Coil Co., 800 


King Ave. Columbus 16, 
Ohio 

National Electric Products Co., 
Gateway Center, Bldg. 2 ~ 
Stanwix St., Pittsburgh 23 

National Filter Media tas 

717 Dixwell Ave, New 

Haven 11, Conn 

National Malleable A& Steel 


National Mine Service Co., 
Maple St. Indiana, Pa; 
Clarkson Div., Nashville, IIL, 
Bemeco Div., Beckley W. Va 
All-State Div., Logan, W. Vu.; 
Kentucky- Virginia Div., Jen- 
kins, Ky.:; Whiteman Div., 
Indiana, Pa. and Morgantown, 
W. Va.; Ashland Div., Ash- 
land, Ky.; Anthracite Div., 
Forty Fort, Pa.; Western Ken- 
tucky Div., Madisonville, Ky.; 
Greensburg Div., Greensburg, 
Pa 

National Eldred, 
Pa 

National Supply Company. 2 
Gateway enter, Pittsburgh, 


a 

National Tube Div., United 
States Steel Corp., 525 Wil- 
liam Penn Place, Pittsburgh 
30, Pa 

Naylor Pipe Co., 1 


Powder Co., 


62 E. 92 St., 


Chicago 19, Ill. 

Neff & Fry Co. 227 Elm St. 
Camden, Ohio 

Newcomer Products, Inc., La- 
trobe, Pa 


New Departure Div., General 
Motors Corp., Bristol, Conn. 

New Jersey Meter Co., Plain- 
field, N. J 

New York & New Jersey Lubri- 
cant Co., 292 Madison Ave., 
New York 17, N. Y. 

Newark Wire Cloth Co. 351 
Verona Ave., Newark 4, N. J. 

The Co. porerston, 


Ohio, ADV. i he 
Nordberg Mfg. Co., 3073 South 
— se Ave., Milwaukee l, 
is 


Norma-Hoffman Bearing Corp., 
Stamford, Conn 

Northwest Engineering Co., 135 
A La Salle St., Chicago 3, 

Norton Co., | New Bond St. 
Worcester 6, Mass 

B. J. Nykerk Corp., 42 


Broad- 
way, New York 4, N. ¥ 


oO 


Ohio Brass Co., Mansfiled, Ohio 
Ohio Carbon Co., 12508 Berea 
Road, Cleveland 11, Ohio 

Ohio Oj Co., Findlay, Ohio 
Okonite Co., Canal St., Passaic, 
N. J 


Olin-Mathieson Chemical Corp., 
Explosives Div, East Alton, Ill 


The Oliver Corp., 400 West 
Madison St., Chicago 6, Ill 
Onox, Inc., 121 Second St.. San 

Francisco 5, Calif 


The Ore & Chemical Corp., 80 


Broad St.. New York, N. Y 
Ore Reclamation Co. 301 No 
Connell Ave., Pichner, Okla 


Orefraction, Inc.. 7425 Thomas 
St.. Pittsburgh 8, Pa 

Orton Crane & Shovel Co., 608 
: Dearborn St. Chicago 

ll 


Osmose Wood Preserving Co., 


980 Ellicott St. Buffalo 9, 
N. ¥ 
Page Engineering Co., Clearing 
Post Office, Chicago 38, Ill 
Page Steel & Wire Div., 


American Chain & Cable Co., 
Inc., Monessen, Pa 

The Pailnut Co. Glen Road 
Mountainside, N. J 


Paltech Co., 85 Spring St., South 
Norwalk, Conn 

Pangborn Corp., 670 Pangborn 
Bivd., Hagerstown, Md 

Paris Mfg. Cc., Paris, Ill 

Parker Fittings & Hose Div 


and Parker Hydraulics Div., 
17325 Euclid Ave., Cleveland 
12, Ohio 

The Parkersburg Rig & Reel 
Co., Div. of Parkersburg- 
Aetna Corp., ~~" Crawtord 
St., hg ogg Se Va 

Pattin Mfg. Co., Marietta, Ohio 

Peerless Photo Products, 


Shoreham, 

Peerless Pump Div., Food Ma- 
chinery & Chemical Corp., 
301 West Ave. 26, Los 
Angeles 31, Calif 

Penn Machine Co., 106 Station 
St., Johnstown, Pa 

Pennsylvania Crusher Div., Bath 


Iron Works Corp., Room 1711 
West Chester, Pa 

Pennsylvania Drilling Co., 1201 
Chartiers Ave., 
Pa.: Masonry Drill Div., 
~ wee Rd., Pittsburgh 16, 
a 

Pennsylvania Electric Coil 


Corp., 1301 Saw Mill Run 


Bivd., Pittsburgh 26, Pa. 
Pennsylvania Pump & Compres- 
sor Co., Easton, Pa 
Pennsylvania Refining Co., 

Butler, Pa 
Perfection Steel Body Co., 
Galion, Ohio 
Perkin En = orp., 345 
Kansas Pion 
Calif 
The Permutit Co. a div. of 
Pfaudier Permutit Inc., 50 
= 44th St.. New York 36, 
Y 


East 


Saneee Fitters & Engineering 
Co., 1949 §. Second West, 
Salt Lake City, Utah 

J. B. Pfister Co., 662 Ohio St. 
Terre Haute, Ind 

Phelps Dodge Copper Products 

os 3 Ave, New 


Phoenix Iron & Steel ( o., Struc 
tural & Tube Divisions, 
Phoenixville, Pa.; Plate Div 
Harrisburg, Pa.. Phoenix 
Bridge Co., Phoenixville Pa 

Phoenix Products Co. Inc., 
4737 North 27th St. Mil 
waukee 9. Wis 

Pierce Management Corp., P 
P. & L. Bidg.. Scranton, Pa 

Pioneer Engineering. Div. of 


Poor & Co., 3200 Como Ave 
Minneapolis 14, Minn 
Pipe Linings, a Div. of Ameri 


can Pipe and Construction 
Co. P. O. Box 457, Wil- 
mington, Calif 

Pitman Manufacturing Co., 300 


West 79th Terrace, Kansas 
City 14, Mo 

Pittsburgh Corning Corp. 1 
Gateway Center, Pittsburgh 


22, Pa 

Pittsburgh Gear Co. Neville 
Island, Pittsburgh 25, Pa 

Pittsburgh Plate Glass Co., One 
ae Center, Pittsburgh 
22, Pa 

Pittsburgh Screw & Bolt Corp 
P. O. Box 1708, Pittsburgh 
30, Pa 

Plymouth Locomotive Works 
Div. of the Fate-Root-Heath 
Co., Plymouth, Ohi 

Plymouth Rubber Co., Inc., $1 


Revere St.. Canton, Mass 

H. K. Porter Co., Connors Stee 
Div.. West Virginia Works 
P. O. Box 118, Huntington 


W. Va. Connors Works, P 
O. Box 2562, Birminghar 
Ala 


H. K. Porter. Inc. 74 Foley St 
Somerville, Mass 

Porto Pump, Inc. 19735 Ralston, 
Detroit 3. Mich 


The Post Glover Electric (¢ 
P. O. Box 709. Covington. Ky 

Preco Incorporated, 6300 F 
Slauson Ave., Los Angeles 22 
Calif 

Prime Mover (¢ Muscatine 
lowa 

K. Prins & Associates, Wellston 
Ohio 


Productive Equipment Corp 
* 


2926 West Lake St.. Chicagc 
i2, 1 

Proto Tool Co., Div. of Pendle 
ton Tool Industries, Inc 
2209 Santa Fe Ave. Los 
Angeles, Calif 

Frank Prox Company, Inc., 
1201 South Ist St. Terre 
Haute, Ind 

Pulmosan Safety Equip. Co., 
644 Pacific St.. Brooklyn, 
N. Y 

Pure Carbon Co., Inc., 441 Hall 
Ave., St. Marys, Pa 

The Pure Oil Co., 620 E. Broad 
St.. Columbus, Ohio 

Quaker Rubber Div., H. K 
Porter Co. Inc., Tacony & 
Comly Streets, Phila. 24, Pa 
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‘Quick -Way Iruck Shovel Co., 
2401 E. 40th Ave., Denver, 
Col 


R-P & C Valve Div., American 
Chain & Cable (Cx Inc., 
Reading, Pa 

Raybestos Manhattan Inc 
Manhattan Rubber Div 42 
Townsend J 


Read, Davis 20 S. La Salle 
St Chicage it 
Red Jacket Co., Inc., 500 Bell 
Ave. Carnegie, Pa 
Reeves Pulley (Cx Div The 
Reliance Electric & Engineer 
ing Cx 1225 7th St., Colum- 
Reich Bros. Mig. Cx Inc 
439 Ash S&S Terre Haute 
Ind 
Reid Bet & Rubber ( Inc 
917 Grant § Bluefield, W 
va 
( P Reintye« ( P Oo 
Box aS Kansas ( 4 
Mi 
Kelance I xX r “ ( 
47 Euc Ave Cleveland 
On 
Reliance Ins e < ev 
“ St P elpt é 
Pa 
Rer y Mig. (« Inc., Tama 
. we 
6 ngtor 4 ‘ Inc 739 
Barn \ B zg 4 
c 
ke D | W hits M 
Ss h Was Zz 
» i 2 ~ Mi 
» ( soting « 615 
M{ K x Bidg I 
: 4. Ind 
K t Rubber Div., Lee Rub 
& I y gstown 
(Py 
ble S$ Republic Bidg 
( elar Ohx 
” I ( Inc 2 
p ps A SW ( 
K 7 Mach 
K c ‘ & Brass, Inc 
Park A N y " 7 
N.Y 
Reyr M ( « 
Sou I S I c 
Ky 
Rice P ck M ( 
Belgur WW 
I? Ride | ( sm) ¢ x 
St Eivr 0 
Rieg Textile ( : ¢ M 
Ave New York, N. ¥ 
G D Conover N« 
K & M Inc 45 
2 \ Spring 
Ohs 
Roberts & Schaefer Co. Sub. 


Thomoson-Starrett Co., Inc.. 
1” N\. Wells St. Chicago 6, 
m.. ADV. p 279 


kK & Robinsor { n 
Bide Charlestor West V 

Rob Ver ating Co 
Ze P 

Roche kK € Inc ( peper 
Va 

Rockbestos Products ( 
Nico und « vcr Sts. New 
Haven 4. Congr 

Rockwe Mie. « 100 N. Lex 
wion Ave Pitts gh 8, Pa 

Rockwell-Standard Cory x 
iv Ashtabula. Oh 

John A. Roebling’s Sons Corp 
Sub. Colorado Fuel & Iron 
Corp., 640 South Broad St 
Trenton 2, N. J 

Rollway Bearing ¢ Inc., 541 
Seymour St.. Svracuse 4. N.Y 

Rome Cable Corr 3) Ridge 
St.. Rome, N. ¥ 

Roots-Connersville Blower Div 
Dresser Industries, Inc 900 
W. Mount St.. Connersville 
Ind 

Ross Screen & Feeder C« 100 
Quimby S$ Westfield, N. J 
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The Ruberoid Co SOO Fifth 
Ave. New York 36, N. Y 

Ruger Equipment, Inc., 615 W 
4th St. Uhrichsville, Ohi 

Rust-Oleum Corp., 2425 Oakton 
St.. Evanston, Ill 


r 4 


Rydin Railway Equip ‘ 224 
S. Mighigan Ave., Chicag 
4, ill 

Joseph T. Ryerson & Son, Inc 
6 & Rockwell Sts, P. O 
Box 8000A. Chicago 80, I 


Ss 


SKF Industries, Inc., P. O. Box 
6731, Philadelphia 32, Pa 
Salem-Brosius, Inc P. O. Box 

2222, Pittsburgh 30, Pa 
The Salem Tool Co. 767 5S. 
Elisworth Ave., Salem, Ohio, 





ADV. 191 

Sanford Bay Iron Works, Inc 
P. O. Box 15] K nox le 9 
Tenn 

Saverman Bros., Inc., 620 Sout! 


28th Ave 
W. J. Savage Cx 912 Clinc 
Ave.. S.W., Knoxville 2, Tenn 
Scandinavia Belting Co. P. O. 
Box 464, Newark 1, N. J. 


Bellwood, | 


, 


Schaffer Poidome ( 2828 
iT 4 rr f S P sp gt 2 
Pa 

Schield B am ¢ 221 Park 
St Waverly low 

Schramm Inc. 870 | Virg 
Ave West Cheste Pa 

Schroeder B . c rp Nic | 
\ Box 72, McKees Rocks 
Pa 

Scientific Instrumer D 
Beckman Instrun s, Inc 
2500 I “ Rd., I 
Ca 

Scr Elec ( . 

( 625 ¢ Bidg.. S 
n, Pa 

S en Equiy ( ] 
Buffa 25, N. ¥ 

Nhe he Di A ° r. Steel 
Corp.. Sheffield S$ K 
City, M 

S} Oi ¢ WwW. Ss 
New York. N. Y 

S i Niles ¢ & Hots 
‘ r Schuvk 4 M 

Falls, N. Y 

R. H. Sheppard ¢ Inc. Har 
tour F s N. ¥ 

Shirley Machine Co. 725 Lib- 
erty Ave., Pittsburgh 22, Pa., 
ADV. p 275 

The Sight Feed Generator ( 

e | Third St.. West Alex 
ir Or 

Suk ( Cor 47 
(Gregory A Passaic, N. J 

S Enginecring Works, I 
: > Blake S De n ‘ 

( 

Simonds Saw & Steel ( 47 
Ma St itchburg. Mass 
Simplex Ware & Cable Ce , 
Sidney St.. Cambrige 39 

Mass 

Simplicity Enginee ( 
Durand, Mict 

Sinclair Refining ( 600 Fifth 
Ave.. New York 20, N. ¥ 

Ss On. Inc 4/ Broadw 
New York 13, N. Y 

The W. W. Sly Manufac z 
4772 nin Ave., Cleve 
land 1, Oh 

J. K. Smit & Sons, Inc., Murray 
Hill, N. J 

H. ¢ Smith Tool Co. P O 
Box 43 Compton, Calif 

Smith Engineering Works, 502 
East Capi Dr Milwaukee 


¢ Snow-Nabstedt Gear Cor; 
251 Welton St.. Hamden 
Cx 


Socony Mobil Oil Co. Inc., 150 
FE. 42nd St.. New York 17, N 
Y 

Solvay Process Div Allied 
Chemical Corp., 61 Broad 
way, New York 6, N. Y 

South Bend Lathe Works, 425 
I Madison St. South Bend 
22, Ind 


Southwestern Engineering C« 
P. O. Box 58264, Vernon 
Station, Los Angeles 58 
Call 

Spang & Company P. O. Box 
751, Butler, Pa 

Spencer Chemucal ( 
Bidg.. Kansas City 5, Mo 

Sprague & Henwood Inc., 221 
W. Olive St 

W. F. Sprengnether 


( Inc 4576 Swan Ave 
St. Louis If Mi 

Sprout Waldron & (¢ Inc 
Muncy Pa 

Stackpole Carb ‘ Stack 
pole St.. St. M s, P 

The W. R. Sta P 
Ky 

Standard Carbon ¢ P.O. 49 


teubenville, UF 
Standard Devices ¢ 





Warrensville Center, Cleve 
ar 22. Oh 

St i On ¢ Ind y 
S h Michig A ( 
cag 80, I 

Ss ard Ste Corp > 
Boyle Ave Los Angeles 58 
" ’ 

Star Jack < Inc 42 Lex 
gtor Ave New York 7 
N. ¥ 


Stardrill-Keystone Co. 920-17th 
St.. Beaver Falls, Pa. ADV. 
p 257 


Ge Mag P ducts ‘ £ 
S 28th St Milwaukee 46 
Wis 

I Stearns-Roger Mig. ¢ 
660 Bannock St P. O. Box 
$37 Denver = 

SI I inadr &A™M c 
( Inc.. Aur Ir 

Steel-B Construct r P 
O. Box %. Br ce. P 

S ft Mfg < ~017 B 
As Rd ( Cc nat: 42. Oh 

Ss ns-Adams Mfze. ¢ 2 
Ridgew Ave Aur I 

Ss g | t Motors, Inc 

+ I h Rd... Los 
Aneeles 2 ( f 

Ster ¢ Stee! Casting ( P.O 
Box 23 East St. I s. I 

Stew War ( D A le 
D 24 D s Pk 
Chicag 4 | 

Ss ( Inc 6 Ss g 
G St Pt 2 
P 

s ly ( 728 Eas 
Ss son Av Ww . <¢ f 

Ss bh Mie ¢ | R38 
B win St Oak 2 
( « 

Stulz-Seckies ( 979-939 Port 
Ave ¢ 7 S ; beth 
NJ 
ton St.. Dorches Bos 
22, Mass 

San OF Co., 1608 Walnut St. 
Philadeiphia 3, Pa.. ADV. 14 
and 15 

Superior Carbon Products, Inc 
9115 George Ave., Cleveland 
< Oh 

P O. Sutphen, P.O. Box £8 
Everett. P 

Swan-Finch Petrochemicals 
5849 W. 66th St.. Chicago, I 

Syntron (¢ 975 Lexington 
A Homer City, Pa 


Talk-A-Phone 1514 S. Pulask 
Rd., Chicago 23, Il 

Talcott, Inc 91 Sabin St 
Providence 1, R.I 





Taller & Cooper, Sub. of 
American Electronics, Inc., 


7S Front St., Brooklyn, N.Y 

Tamping Bag Co. Div., 
Pickard Industries, Inc Mi 
Vernon, If 

Taylor-Wharton Co. Div.. 
Harsco Corp., High Bridge, 
NJ 

Templeton, Kenly & Co., 16th 
& Gardner Rd., Broadview, 
li., ADV. p 278 

Templeton-Matthews Corp., 
90S Sycamore Bidg., Terre 
Haute, Ind 

The Texas Co., 135 East 42nd 
St.. New York 17, N.Y. 
ADV. p 4 and 5 

Ihermoid Co., Trenton, NJ 

Ihe Thew Shovel Cx Lorain, 
Ohio 

Thomas Engineering & Con- 
struction Cx Box 646 
Greensburg, Pa 

Thomas Flexible Coupling Co., 
Main Av 








e. and Biddle St., 
> 
Power Tool ( Pruden- 
ial Plaza, Chicag 1, il 


Thurman Scale Co Div 
Thurman Mfg. Co., 156 North 





Fi Columbus, Ohio 
Tide r Oil Co., 17 Battery 
Pl, New York 4, N.Y 


Ihe Timken Roller Bearing Co., 
1835 Dueber Ave., S.W 
Canton 6, Ohx 

Toledo Pipe Threading Machine 
Co., 1445 Summit Ave 
Toledo 3, Ohio 

Ihe Tool Steel Gear & Pini 
Co., 211 Township Ave., 
Cincinnati 16, Ohio 

Torrington C< 5 Field St 


Box 632. 





roducts, Inc., 1450 
South Moslev ] 
Twin Disc Clutch ¢ 


Wisc.; Hydraulic Div. and 
Export Div., Rockford, Ill 
W. S. Tyler Ce 3615 Superior 


Ave., Cleveland 14, Ohio 
Tyson Bearing Corp Div. of 
SKF Industries, Inc., Massil 
n. Onn 


U 


nion Switch & Signal Div. of 
Westinghouse Air Brake Co.. 
Pittsburgh 18, Pa.. ADV. p 1 


Union Wire Rope Corp., Sub 
of Armco Steel Corp., 2100 
Manchester Ave., Kansas City 
26 Mo 


Uni Crane & Shovel Corp., 
6411 West Burnham St., Mil 
waukee 19, Wisc 

S. Electrical Motors, Inc., 200 
East Slauson Ave., Los An- 
gcles 54, Crlif 
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United States Pipe & Foundry 
Co., 3300 First Ave., N. 
Birmingham 2, Ala 

United States Rubber Co., 1230 
Ave. of the Americas, New 
York 20, N.Y.. ADV. p 6 

United States Safety Service Co., 
1535 Walnut St.. Kansas City 
g. Mo 

United States Steel Corp., 525 
William Penn Place, 

30, Pa. ADV. p 204 and 

Universal Engineering Corp., 

25 “C” Ave., Northwest, 
Cedar Rapids, lowa 

Universal Road Machinery Co., 
Kingston, N.Y 

Universal Vibrating Screen Co 
Deane Blvd. & St. Paul R.R., 
Racine, Wisc 


Upson-Walton Co., 12515 


Elmwood Ave., Cleveland 11, 
Ohio . 
Utility Mine Equipment Co., 


1010 Collingwood Rd., St 
Louis 24, Mo 


Vv 


Thompson Products, 
185th St., Cleve 


Valve Div 
Inc., 455 E 
land 10, Ohio 

Valvoline Oil Co., Div. of Ash 
land Oi] & Refining Co., 
Freedom, Pa 

R. T. Vanderbilt Co., Inc., 230 
Park Ave.. New York, N. Y 

Varel Mfg. Co., Inc., 9230 Den 
ton Dr., P. O. Box 13146 
Dallas 20, Texas 

Vascoloy-Ramet Corp., 800 
Market St., Waukegan, Ill 

Viber Co., 7268S. Flower St., 
Burbank, Calif 

Vibration Measurement Engi- 


neers, Inc., 725 Oakton Ave., 
Evanston, Ill 
Vickers Incorporated, Admin- 


istrative & Engineering Center 
Detroit, 32, Mich 

Vickers, Inc., Tulsa Winch Div., 
815 East First St., 
Okla 


Tulsa 20, 


America, Box 


Victaulic Co. of 
Elizabet ADV. 


509, h, N. J. 
Sales Corp., 


p 23 
Viking Machinery 
Jackson, 


205 O'Brien Rd., 


Mich 

Visking Co., Plastics Div. P 
Oo ox 1410, Terre Haute, 
Ind 

Vulcan Iron Works, 730 South 
Main St.. Wilkes Barre, Pa 

Wagner Electric Corp., 6400 
Plymouth Ave., St. Louis 14 
Mo 

Wall Colmonoy Corp., 19345 
John R. St., Detroit 3, Mich 


Walworth Co., 60 i. 42nd St, 
New York 17 Y 

Warn Mfg. Co.. Riverton Box 
ee 88, Wash... ADV. 
p 2 

Warner Laboratories, Inc., Cres- 
son, Pa.. ADV. p 238 

Warren Refining & Chemical 
Co., S151 Denison Ave., 
Cleveland 2, Ohio 


Watt Car & Wheel Co., Barnes- 
ville. Ohio 
Waukesha Motor Co West St 


Paul Ave.. Waukesha, Wis 
Weatherhead Co.. Fort Wayne 
Div.. 128 W. Washington 

Bivd., Fort Wayne, Ind 
Webster Mfg.. Inc., Tiffin, Ohio 
Wedge Wire Corp., Gas St. & 

N.P.R.R., Wellington, Ohio, 
Paul Weir Co., Inc. 20 N 

Wacker Drive Chicago 6, Ill 
S. K. Wellman Co., 200 Egbert 

Rd.. Bedford, Ohio 
West Instrument Corp., 4363 W 

Montrose Ave. Chicago 41, 

ti 
West Virginia Armature Co., 

Bluefield, W. Va 
West Virginia Belt & Cable Re 

pairs, Inc, P. O. Box 32 

Mount Hope, W. Va 





Western Insulated Wire Co., 
Los Angeles 58, Calif. 


Calif, ADV. p 289 
Western Precipitation Corp., 
1000 West Ninth St, Los 
Angeles 54, Calif 
Westinghouse Electric Corp., 3 
Gateway Center, P. O. Box 
868, Pittsburgh 30, Pa. 
Westinghouse ‘lectric Corp., B 


F. Sturtevant Div., Hyde Park, 
Boston, Mass 

Wheelabrator Corp., 1050 South 
Byrkit St.. Mishawaka, Ind 

Wheeler Electronic Corp., Sub 
of Sperry Rand Corp. 150 
East Aurora St., Waterbury, 
Conn 

White Diesel ine Div.. The 
White Motor a , Springfield, 
Ohio 

The Whitmore Mfg. Co.. Draw- 


er 1640, Station C, Cleveland 
4. Ohio 

Whiting Corp., Harvey, II! 

Whitney Chain Co. 237 Hamil 
ton St.. Hartford 2, Conn 

Wilbur & Williams Co. 130 
Lincoln St., Brighton, Boston 
35, Mass 

Wilcox Mfg. Co., P. O. Box 
217, Raleigh, W. Va 

Wild Heerbrugg Instruments, 
Inc.. Main & Covert Sts 
Port Washington. N. Y 


bad + Mfg. Co., Port Deposit 

Ad 

A. R. Wilfley & Sons. P. O 
Box 2330, Denver 1, Colo 


Williams Patent Crusher & Pulv 
Co., 810 Montgomery St, St 
Louis 6, Mo 

Wilmot Engineering Co.. 8 West 
Broad St.. Hazelton, Pa.. 
ADV. po 287 

L. J. Wing Mfg. Co.. Div. of 
Acro Supply Mfe Co. Inc 


303 Vreeland Mills Rd, Lin- 
den, N. J 
Winslow Government Standard 


Scale Works, Inc., 25 & Hay 
thorne Sts.. Terre Haute, Ind 


Winter-Weiss Co., 2261 Biake 
St.. Denver 5, Colo. ADV. p 
228 

Wire Rope Corp. of America, 
Inc.. 609 North Second St.. 
St. Joseph, Mo 

Wisconsin Motor Corp., Mil 
waukee 46, Wis 


Wise Co., O. B., P. O. Box 42 
West End & Dale Ave., Knox 
ville 1, Tenn 


The Wood Shovel & Tool Co 
Lock Drawer 818, Piqua, Ohio 

T. B. Woods Sons Co., Cham 
bersburg, Pa 

J. W. Woomer & Associates, 821 
Oliver Bidg.. Pittsburgh 22, Pa 

Worthington Corp., 421 Worth 
ington Ave.. Harrison, N. J 

Wright Power Saw & Tool 
Corp., Sub. of Thomas Indus 
tries, Inc., 1419 Illinois Ave 
Sheboygan, Wisc 

Wyandotte Chemicals Corp., 
Michigan Alkali Div.. Wyan 
dotte, Mich 

Wryssmont Co., Inc., 42/07 27th 
St.. Long Island City 1, N. Y 


Y 


Yale & Towne Mig. ( 11000 
Roosevelt Bivd., Philadelphia 
15, Pa 

Yardley lastics (Cx 142 Par 
sons Ave.. Columbus 15, Ohio 

Yardney Electric Corp. 40 
Leonard St. New York 13 
N. ¥ 

Youngstown Sheet & Tube C: 
Youngstown Ohio 

Zz 

J. A. Zurn Mfg. Div., Zurn 
Industries, Inc. 1960 Pitts 
burgh Ave., Erie, Pa 

Zurn Industries, Inc. Mechan 


ical Power Transmission Div 
1960 Pittsburgh Ave., Erie, Pa 





pectancy, 


$20.00 per copy 





Coal Mine Directory 


(An Affiliated service of Coal Age) 


Contains authentic data on. . 


Coal-Producing Companies 


Company names, executive and operating personnel, addresses, mines and plants operated 


Cleaning Plants 


Equipment employed 


in cleaning 


and drying, sizes 


Locations, shipping points, seams and seam thicknesses, equipment employed, reserves, life ex- 
number of employees, annual production 


prepared, special treatments 


Coal Mine Directory 
330 West 42nd St. 
New York 36, N. Y. 
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Guidebook Advertisers 


District Sales Offices 


Distributors and/or Sales Agents 


Listed Geographically for Easy Reference 


This listing of sales offices, distributors and / or sales agents is designed to help Guidebook users 
quickly locate their nearest source of supply for manufacturers advertising in this issue. A 
company name in black-faced type in the Classified Product Directory (page 185) notes that 
more information on products offered by that manufacturer is available in advertisements on 
pages listed in the Directory of Manufacturers or in the Advertisers’ Index on page 316. 


A 


AEROQUIP CO. 
Jackson, Michigan 


DISTRICT SALES OFFICES 


North Carolina, Greensboro: 
Cross Sales & Engineering 
Co., P.O. Box 794, 317 W 
Lee St. Phone 4-1947 


DISTRIBU TORS 
Alabama, Birmingham: 


Cummuins Diesel Sales, 931 
N. 7th Ave. Mill & Mine 


Supply Co., 124 S. 20th St 
Mobile: Allied Auto Parts 

265 St. Louis St 
Montgomery: Dixic Trailer & 
Brake Service, 1625 Bell Si 
Iinois, Chicago 7: Chicago 
Tire & Rubber Co 850 


Washington Blvd 


Decatur: Midstate Machinery 
Co., 359 E. Main St 
E. St. Louis: Illinois Electric 
Works, Inc., 1300-10 Mis 
sourn Ave 
indiana, Evansville 7: Hocker 
Power Brake Co ind & 
Ingle at Carpenter 
Kentucky, A - Ashland 
Plant, P.O. Box 888 
Jenkins: National Mine Svc 


Kentucky-Virginia Div., P 
0 Box 872 


Madisonville: National Mine 
Svc Western Kentucky 
Div., 132 East Center St 


Pennsylvania, Harrisburg: Safety 
Sales & Service Corp., P.O 
Box 1129 

Indiana: National Mine Svc.. 
Whiteman Div., 1260 Maple 
St 

Pittsburgh 6: The Cypher Co., 
1201 Washington Blvd 

Pittsburgh 3: Transmission 
Equipment Co., 1200 Mu 
riel St 

Harrisburg: Valicy 
Distributors, Inc. 60 E 
Rack St 

Portsmouth: Morse Parker 
Motor Supply Co., P.O. Box 
$87 
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Norfothk 
Diese Injection Sales & 
Service Inc., 808 Union 
Tidewater Supply ¢ s 
W 24th St 

Richmond: 
Cummins Diesel Sales & 
Service, P.O. Box 942 


Standard Parts ( orp 1017 
W. Graham Rd 
Roanoke: 
Standard Parts ¢ orp Ww 
iamson Rd 
Tidewater Supply Co 
Salem: Diesel Injection Sales 
& Service, Inc., 412 Sth St 
Winchester: Valley Dis 
tributors Inc 
West Virginia, Beckley: Nationa! 


Mine Svc.. Bemeco Div 
P.O. Box 32 

Bluefield: Blucficld Hardware 
Co 

Logan: National Mine Svc 
All-State Div P.O. Box 
1671 

Charleston 

A&I Supply Co., 614 Vir 
ginta St. West Capital City 
Supply Co., Broad & Smith 
St 

Cummins Diesel Sales & 
Svc. Inc., Box 527 
Kanawha Steel & Equip 
ment Co. Clark & Welch 
St 

Fairmont: Fairmont Supply 


Co., 10th & Belt Lane 
Weirton: Kanawha Steel & 

Equipment Co., 112 24th St 
Wheeling: Wheeling Rubber 


Products Inc.. 841 Market 
St 
Williamson: Persinger Supply 
Co 
ALLEGHENY LUDLUM STEEL 
cO., CARMET DIV. 
1500 Jarvis Ave., Detroit, 
Mich., JOrdan 4-6900 
DISTRIBUTORS 


Alabama, Birmingham: Crandall! 
Engineering Co., Inc 
Colorado, Denver: Union Sup- 

ply Co 
Indiana, Evansville: Drillmaster 
Supply & Mfg. Co 


Michigan, Iron Mountain: 
W. B. Thompson ( 
New Mexico, Carisbad: Carls 
bad Supply Co 
New York, Baffalo: Brace-Muel 
er-Huntley, Inc 
Rochester: Brace Mueller 


Huntley, Inc 


Syracuse: Brac« Mueller 
Huntley, Inc 
Ohio, St. Clairsville: Ogichay 
Norton Mine Supply Div 
Oklahoma, Mc Alester: Gladstein 
Co 
Picher: Consolidated Supply 
( 


Pennsylvania, Charleroi: Odie 
bay Norton Mine Supply 


Div 

Johnstown: Odichay, Norton 
Mine Supply Div 

Pittsburgh: US. Steel Supply 
Co 

Tennessee, Jellico McCombs 

Supply Cx 

Whitewell: Marion Mine & 


Mill Supply Co 
U tah, Helper: Carbon 
& Supply Co 
West Virginia, Charleston: Per 
singer's Inc 
Williamson: Persinger Supply 
Cx 


Transfer 


ALLEN & GARCIA CO. 


322 S. Michigan Ave., Chi- 
cago 4, TL 


ALUMINUM CO. OF AMERICA 


425 6th Ave., Pittsburgh 19, 
Pa. 


SALES OFFICES 
Alabama, Birmingham 2: No. 10 


Office Park. Mountain 
Brook, P. O. Box 2041, Tre- 
mont 9-8641 


Colorado, Denver 6: 105 Fil- 
more St.. Dudley 8-1619 
Ilinois, Chicago 11: 520 N 

Michigan Ave., Delaware 7 
8181 
: 725 Commercial Bank 
Bidg., Phone: 3-7445 
Indiana, Evansville: 207 Kinkel 
Bidg., Harrison 2-3279 


Indianapolis 7: 2939 N. Meri 
lian St.. Walnut 45-6471 
Kentucky, Louisville 2: 1154 

Starks Bidg., Juniper 7-7456 
Missouri, Kansas City 5: 2300 
Power & Light Bldg., Victor 
7.9897 
St. Louis 8: Continental Bidg 
10th FL, Franklin 1-6700 
Ohio, Cincinnati 6: 2331 Victory 
Parkway, Capital 1-7000 
Cleveland 13: 1450 Terminal 
Tower, Cherry 1-6880 


Columbus 15: 40 S. 3rd St 
Bidg., Capital 4-5251 
Youngstown: 537 Ohio Edison 


Bidg.. Riverside 4-8671 
Pennsylvania, Allentown: 1132 
H amilton St.. Hemlock 


464 
Philadelphia 9: 123 S. Broad 
St.. Kingsley 5-0250 
Pittsburgh 19: 1501 
Bidg.. Atlantic 1-1531 
York: 205 Manufacturing 


Alcoa 


: 1205 


Volunteer Bidg.. Amhurst 7 
ASRS 

Memphis 3: 1520 Sterick Bldg 
Jackson 5-8305 


DISTRIBUTORS 


Alabama, Birmingham: 
Supply Co., Inc., 


Hinkle 
2923 Sth 


: Marsh Steel 
Corp., 5500 Colorado Blvd 
Denver 16: Metal Goods 
Corp., 4343 Holly St 
Illinois, Chicago 80: Central 
Steel & Wire Co., P.O. Box 
S310A 
Chicago 88: Stee! Sales Corp., 
3348 S. Pulaski Rd 
Chicago 50: Corey Steel Co., 
2800 S. 61st Court 
Indiana, Indianapolis 18: Steel 
Sales Corp., 2185 N. Sher- 
man Dr 
Missouri, N. Kansas City: Marsh 
Steel Corp., 101 E. 9th St 
N. Kansas City: Metal Goods 
Corp., 1300 Burlington Ave. 
St. Louis 14: Metal Goods 
Corp., 8800 Page Blvd. 


St. Louis 10: Steel Sales 
Corp., 4565 McRee Av 

Continued 
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Ohio, Cincinnati 29: Williams & 

Co., Inc., 3231 Fredonia Ave. 

Cincinnati 14: Central Steel & 
Wire Co., Box 148 Annex 
Station 
Cleveland 2: Nottingham St 
& Aluminum Co., 4510 Di- 
vision Ave. 

Cleveland 14: Williams & Co., 
3700 Perkins Ave. 

Columbus 8: Williams & Co., 
851 Williams Ave. 

Pennsylvania, Philadelphia 34: 
Edgcomb Steel Co., D St 
Philadelphia 40: Whitchead 
Metal Products Co., Inc., 
1955-75 Hunting Park Ave. 

Pittsburgh 33: Williams & 
Co., Inc., 901 Pennsylvania 
Ave 

York: Edgcomb Steel Co., 420 
Memory Lane 

Tennessee, Memphis: Metal 

Goods Corp., 1970 Latham St. 























AMERICAN AIR FILTER CO., 
Inc. 


Louisville 8, Ky. 


DISTRIBUTORS 
IMinois, Chicago 1: Air Filter & 
Equipment Co., 228 N. La- 
Salle St 
Kentucky, Louisville 2: H. M. 
Lutes Assoc., 633 S. Sth St. 
Missouri, St. Louis 10: C. H 
Burnap Co., 4030 Chouteau 
Ave., 312 Chouteau Bidg. 
Pennsylvania, Pittsburgh 42: 
American Air Filter Co., Inc., 
5907 Penn Ave. 
West Virginia, South Charleston 
24: Mechanical Products Co 
702 Jefferson Road 


ACF INDUSTRIES, INC., 
AMERICAN CAR & FOUN- 
DRY Div. 


750 Third Avenue New 
York 17, New York 


DISTRICT SALES OFFICES 
California, San Francisco 4: 111 
Sutter St.. Rm. 529 
District of Columbia, Washing- 
ton 6: 1625 K St. N.W 
Miinois, Chicago 4: 80 E. Jack- 
son Bivd 
Missouri, St. Louis 1: 705 Olive 
St. Bldg 
Ohio, Cleveland 13: Terminal 
Tower Bldg. 
Pennsylvania, Berwick 6: ACF 
Industries Inc 
3: 538 Transpor- 
tation Bidg., 6 Penn Center 
Plaza 
West Virginia, Huntington 10: 
P.O. Box 547 


AMERICAN MINE DOOR CO., 
THE 


2057 Dueber Ave. S. W., 
Canton 6, Ohio, Glendale 
4-7055 


DISTRIBUTORS 
Alabama, s & TF. 
Sudduth & Co., 317 Sixth 


Ave., S., Phone Alpine 2-610! 
Colorado, Denver 16: Union 
Supply Co., 5460 Colorado 
Bivd., Amherst 6-2292 
Kentucky, Madisonville: Robert 
A. Thompson, c/o Madison 
Hotel, Phone 812 


Charter 

115 S. Ist St., Hudson 

Pennsylvania, Hazleton: Barrett 
Haentjens Sales Co., 225 
North Cedar St., Phone GL 
4-0837 

Utah, Salt Lake City: National 
Equipment Co., 101 W. 2nd 
S. St., Empire 3-8878 


AMERICAN MINE SUPPLY CO. 


404 Frick Bidg., Pittsburgh 
19, Pa., Atlantic 1-7979 


DISTRIBUTORS 
Alabama, Birmingham %: Na- 
tional Mine Service Co., 2602 
1Sth St.. Ensley 
Iinois, Mt. Vernon: Central 
Mine Supply Co., 218 S. 3rd 
St 


Kentucky, Jenkins: National 
Mine Service Co., P.O. Box 
872 
Madisonville: Central Mine 

Supply Company 284 W 
Center Street 
Charter, 


Michigan, Ishpeming: 
Inc., 115 S. First St 
Minnesota, Hibbing: Charter, 
Inc., 2905 First Avenue 


Pennsylvania: Pittsburgh : 
Wallis & Co., P. O. Box 8643 
Forty-fort: National 

Service Co., 153 Wells St 

Utah, Salt Lake City 1: Western 
Sales Engineering Co. 375 
South West Temple 

West Virginia, Beckley: Nation- 


al Mine Service Co., P. O 
Box 30 
Logan: National Mine Serv- 


ice Co., P. O. Box 1671 


AMERICAN PULVERIZER CO. 


1275 Macklind Ave. St. 
Louis, Mo. 


DISTRIBUTORS 
Georgia, Atlanta 3: J. B. Fres- 

coln, 716 Walton Bldg 
IMlinois, Chicago 5: Mayer & 
Oswald Inc. 417 S. Dearborn 


Kentucky Louisville: Alfred 
Halliday Co., Inc., P.O. Box 
756 


Missouri, Kansas City 12: W. C 
Carolan Co., 612 W. 47th St 
North Carolina, Charlotte 3: A 
M. Stephenson, 1366 E. More 
head St 
New York, New York 17: How- 
ard L. Hill, 101 Park Ave 
Ohio, Cincinnati 2: W. W. Baer- 
balck & Associates, 1427 Bea- 
verton Ave 
Cleveland 3: A. Moore and 
Co., 3091 Mayfield Road 
Pennsylvania, Cheltenham: C 
B. McQuarry, Box 52 
Pittsburgh 1: Titze!l Engineer- 
ing & Equipment Co., 260 
42nd St 


AMERICAN STEEL & WIRE DIV. 

UNITED STATES STEEL CORP. 

Rockefeller Bldg. Cleve- 
land 13, Ohio 


DISTRICT SALES OFFICE 

Colorado, Denver: 1310 First 
Nat. Bank Bldg.. AMherst 
6-3001 

Illinois, Chicago: 208 S. LaSalle 
St., CEntral 6-9200 

Missouri, Kansas City: Power & 
Light Bidg., GRand 1-2050 


St. Louis: 1221 
CEntral 1-1277 
New York, New York: 71 Broad- 


Locust St., 


Cleveland: Rockefeller Bidg., 
TOwer 1-2000 
Philadelphia: Sub- 
urban Station Bidg, LO-4-4000 
Pittsburgh: 525 William Penn 
Pl, EXpress 1-2345 


DISTRIBUTORS 

Alabama, Fairfield: Tennessee 
Coal & Iron Div., U.SS., 
Phone State 5-801! 

California, San Francisco: Col- 
lumbia Geneva Steel Divi- 
sion, U.S.S., 120 Montgom- 
ery St., Sutter 1-2500 

New York, New York: USS. 
Export Co., 30 Church St., 
COrtlandt 7-7474 


THE ATKINSON ARMATURE 
works 


Pittsburg, Kansas: The Atkinson 
Armature Works, 116 E 
Ist St.. Phome: 1754 


AUSTIN POWDER CO. 


Rockerfeller Bidg. Cleve- 
land, Ohio, Main 1-0304 


DISTRICT SALES OFFICES 

Indiana, Evansville: P. O. Box 
177 

Kentucky, Madisonville: 


SALES AGENTS 
Illinois, Eldorado: Pau! Horton. 
2102 Main St., Bridge 3-4598 
Indiana, Boonville: Perry A 
Corn, 1203 S. 2nd St. P.O 

Box 103, Phone 1029 
Boonville: Jerry L. Downey, 

R. R. #5 Phone 196J3 
Evansville: Edgar J. Becker 
2109 Vogel Rd.. GR 6-1625 
Evansville: Ben Hatley, 616 
N. W. 2nd St.. HA 4-8275 
Evansville: Maurice L. Jones, 
4600 Taylor Ave. GR 7- 

0662 

Evansville: Clark Wilkinson. 
1681 Taft Ave.. GR 7-3802 
Linton: Richard Jones, 510 G 


St.. Phone 1381 
Kentucky Jackson: Gilbert 
Trail, Box 42, NO 6-2433 


Henderson: James T. Eddins, 


450 Crestview Dr., Valley 
7-3425 
Hodgenville: C. L. Hughes, 


P.O. Box 4, EL 8-3464 

Madisonville: Edward Calla- 
way, 447 W. Arch St., Tay- 
lor 1-2836 

Madisonville: Thomas King. 
804 Sunset Dr. Taylor 1- 
4566 

Madisonville: Don Lyons, 458 
Iola St., Taylor 1-3439 


Madisonville: Leslie Todd 
Taylor 1-1816 
Ohio, Bellare: V. W. Allen, P 


O. Box 379, ME 3-9373 
Columbus 14: A. A. Mellin, 
119 Aldrich Rd.. AM 2- 
7246 
Mentor: Larry Strimple, R.D. 
315 St., BL 7-7494 
Pennsylvania, ville: Ron 
Smith, P.O. Box 415 Phone 
289 
Philipsburg: George Humph- 





rey, P.O. Box %6, DI 2- 
4874 

Pittsburgh 27: Robert Chor- 
penning, 1334 Prospect Rd., 
TU 2-8423 

Pittsburgh 36: 266 Constitu- 
tion Dr., OL 5-7964 

Six Mile Run: M. H. Me- 
Millin, PA 8-2703 

Scranton: W. J. Raeder, 
Adams Ave., DI 2-0169 

Tennessee, LaFollette: Eugene 

Childs, P.O. Box 2, Phone 

1342) 

Memphis: J. W. Torrey, 88 E 
McKellar St. EX 17-9641 
Nashville: L. F. O'Donohoe, 
219 Cherokkee Rd., CY 8- 
1872 

Virginia, Grundy: C. S. Schu- 

bert, P.O. Box 175, WE 5- 

$221 

Norton: J. M. Wilson, P.O 
Box 40, Phone 105 

West Virginia, Bradshaw: Hugh 

Edwards, Phone 4031 

Charlestown: W. B. Craver, 
Jr.. 933 Churchill Circle, 
DI 6-1663 

Chapmanville: T. J. Wilding 
P.O. Box 110, UL 5-452! 

Masontown: A. De Prospero 
Jr. UN 42181 

Mt. Hope: Joseph Trail, P.O 


148 


Box 42, Phone 254 
Welch: William Gergely, CH 
8-3225 


AUSTIN-WESTERN CONSTRUC- 


corp. 
AURORA, Ii. 


DISTRIBUTORS 
Alabama, Birmingham 1: Joc 
Machinery Co., 

Inc.. P.O. Box 1389, 903 
Third Avenue West, State 8- 
6501 
Chickasaw: May Machinery 
Co., Drawer R, Telegraph 
Road, Phone Mobile — 
HEmilock 3-9559 
Arkansas, Fort Smith: R. A 
Young & Son, Inc, Wl 
South Tenth St., SUnset 3 
8901 
Little Rock: R. A. Young & 
Son, Inc., Sth and Rector 
St.. FRanklin 2-0172 
Colorado, Denver 16: Macdon 
ald Equipment Co., 5300 
Colorado Bivd., AMherst 6- 
2641 
Georgia, Atlanta 18: R. S. Arm- 


strong & Bro. Co. 676 
Marietta St. N.W., JAck- 
son 4-6434 


Iinois, Rock Island: Midland 
Truck and Equipment, Inc., 
2219 Third Ave., Phone &- 


8235 
Melrose Park: McAllister 
Equipment Co. 1615 N 


Mannheim Rd., Phone Fil- 
more 5-2740 
Indiana, Indianapolis: Malotte 
Machinery Co., Inc., 6937 
E. 42nd St., Phone Liberty 
7-5453 
Petersburg: Fred Malotte Ma- 
chinery Co., Inc., P. O. Box 
34, Main St., Phone 98 
lowa, Des Moines 9: Hawkeye 
Machinery Co., 1225 Wal- 
nut St.. ATlantic 2-0244 
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Missouri, St. Louis 10: Machin- 
ery, Inc., 5081 Manchester 
Ave., Jefferson 5-2056 

Montana, Butte: Hall-Perry Ma- 
chinery Co., 812 E. Iron St., 
Phone 2-2323 

North Carolina, Charlotte 1: H 
B. Owsley & Son, Inc., P.O 
Box 449, U.S. Highway 21! 
S., Franklin 6-8444 

North Dakota, Fargo: North- 


western Equipment, Inc., 
2800 West Main St. Phone 
5-7583 


Mimot: Northwestern Equip- 
ment Co. of Minot, P.O 
Box 152, U.S. Highway 52 
West, Phone 69-111 

Ohio, Cleveland 11: W. IT 
Walsh Equipment Co., 12750 
Berea Rd, Clearwater 2 
4660 

Cleveland 30: Cleveland Con 
tractors Equipment Co 
10904 Brookpark Rd 
Shadyside 1-5570 

Columbas 7: Columbus Equip 
ment Co., 50 E. Kingston 
Ave., Hickory 3-654! 

Colambes 22: Lorenz Equip 
ment Co. 547 West Rich 
St., Capital 8-2647 

Dayton 1: Flack Equipment 
Co., P. O. Box 953, 1240 
McCook Ave, Phone Adams 
8121 

Toledo 4: Howard T 
arity Co., 137-143 
way, Phone Cherry 8&-5538 

Oklahoma, Enid: Bert Smith 
Road Machinery Co. Inc 
P.O. Box 1266, 321 West 
Chestnut St.. Adams 4-4950 

Oregon, Portland 14: Columbia 
Equipment Co., 1240 S. F 
12th Ave., Belmont 2-7148 

Pennsylvania, Carnegic: John W 
Patterson Co., P.O. Box S15 
128 Hanover St.. Rook Sta 
tion, Browning 9-3500 

Erie: J. F. Brittain, Inc., R.D 
4. Phone 999-105 

Harrisbure: Stephenson F quip 
ment Inc.. Box 69—Hill 
Station, 4200 Chambers Hill 
Road, Cedar 8-4220 


Mori 
Broad 


Philadelphia 43, Stewart 
Equipment Co. of Phila 
Inc.. Sind St. and Wood 


land Ave., Saratoga 7-1611 
South Dakota, Sioux Falls: Pe 
caut Equipment Co., 900 F 
Eighth St.. Phone 8&-6048 
Tennessee, Knoxville: Peterson 
Machinery of Knoxville 
Inc., 3115-3117 Central 
Ave.. N. W., Phone 5-3572 
Nashville 4: Peterson Machin- 
ery Co., 309 Seventh Ave 
South, Phone Alpine 5-8608 
Texas, Dallas 1: Hi-Way Ma 
chinery Co 6312 Com 
merce St., Taylor 4-5168 
Utah, Salt Lake City 15: West 
ern Machinery Co. Box 
2548, 2300 South Main St 
Ingersol 6-8668 
Virginia, Richmond 27: Capital 
Equipment Co., Inc., P.O 
Box 9246—Bellevue Station, 
2050 Westmoreland St. 
Phone 5-1789 
Washington, Seattle: Columbia 
Equipment Co., 5030 First 
Ave., South, Lander 1530 
Spokane: Columbia Equip- 
ment Co., North 1007 Freya 
St.. Keystone 4-1581 
West Virginia, Huntington 3: 
Porter Supply Co., Inc., 


COAL AGE * Mid-July. 1958 
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P.O. Box 736, 1703 Seventh 
Ave., Phone 2-6651 

Wyoming, Cheyenne: Keremi 
Tractor and Equipment Co., 
703 W. Seventeenth St., 
Phone 8-8923 


BIN-DICATOR CO. 


13946 Kercheval St., Detroit 
15, Mich. 


BOWDIL CO., THE 


Boylan Ave. S.E.. Canton 7, 
Ohio, Glendale 6-7176 
DISTRICT SALES OFFICES 
Colorado, Denver: Wm. Rad 
cliff, 761 Steele St., Phone 
EA 2-7151 

IMinois, West Frankfort: Randa! 
A. Leach, 1004 E. St. Louis 
St.. Phone 675 

Ohio, Magnolia: C. W. Weis 
burn, Phone UN 6-2166 

Pennsylvania, Perryopolis: J. M 
Blasco, North Liberty Ave 
Phone Redfield 6-2575 

Kentecky, Whitesburg: A  ! 
Leach, Sand Lick Rd., Phone 
2232 

West Virginia, Danville: E. D 
Caudill, Box 132. Phone 810 

Utah, Helper: V. L. Walkington 
Phone 144 

Canada, Drumbelier, Alberta: 
Western Distributors Co 


Cc 


CENTRIFUGAL & MECHANICAL 
INDUSTRIES, INC. 
146 President St. St. Louis 
18, Mo., PR 6-2848 


DISTRICT SALES OFFICE 


West Virginia, Huntington: 92‘ 
6th Ave.. Huntington 4-4131 


CHEATHAM ELECTRIC SWITCH- 
ING DEVICE CO. 


4780 Crittenden Dr.. Louis- 
ville 9, Ky.. Emerson 3-3571 
SALES OFFICES 
Utah, Salt Lake City: 375 South 
West Temple DA 2-4311 


CINCINNATI MINE MACHINERY 
CcO., THE 


Cincinnati 25, Ohio 


DISTRIBUTORS 
Alabama, Birmingham: J. T 
Sudduth & Co., P.O. Box 3123 
Avondale Station 
Colorado, Denver: Union Sup- 
ply Co.. P.O. Box 6735 Stock 
yard Station 


Iinois, Benton: W. M. Hales 
Co. Box 303 
Chicago: W. M. Hales Co. 
605 W. 116th St 
Danville: W. M. Hales Co., 
Box 65 
Hillsboro: W. M. Hales Co. 
Box 356 
West Frankfort: W. M. Hales 
Co., Box 239 
Kentucky, Harlan: McComb 
Supply Co 
ville: W. M. Hales 
Co., Box 91 
wuewt 2£ BSATTERSGON. INC. 


Pennsylvania, Johnstown: Penn 
Machine Co., Station St 


Pittsburgh: Penn Machine 
Co., Union Trust Bidg. 
Tennessee, Jellico: McComb 

Supply Co. 


Utah, Helper: Carbon Transfer 
& Supply Co., P.O. Box 180 
Kenilworth: Frank Armstrong 
West Virginia, Huntington: 
Huntington Supply & Equip- 
ment Co., Box 370 
Canada, Alberta, Drumbeliier: 
Gorman's Ltd 
Alberta, Edmonton: Gorman's 
Ltd 

New Brunswick, St. John: [ 
S. Stephenson & Co., 1 
Dock St 

Nova Scotia, Halifax: FE. §S 
Stephenson & Co. P.O 
Box 1033 

Chile, Santiago: Sociedad Im- 
portadora del Pacifico Ltda., 


« 


Alameda 1166, Casilla 82-D 
South Africa, Durban: F. G 
Licence (Pty) Lid.. P.O. Box 
1362 
COLLYER INSULATED WIRE 
co. 


245 Roosevelt Ave. 
Pawtucket, R.1. 


COMBUSTION ENGINEERING 


INC., RAYMOND DIV. 
1315 N Branch St.. Chi- 
cago 22, MW. 


DISTRICT SALES OFFICES 
North Carolina, Charlotte 3: 


S18 E. Morehead St 

Ohio, Cincinnati 2: 110! En- 
quirer Bldg 
Cleveland 13: 733 The Illum 


inating Bidg 
Pennsylvania, Philadelphia 3: 
1616 Walnut St 
Pittsburgh 22: 1 


Center 


Gateway 


COMPTON, INC. 


P.O. Box 1946, Clarksburg. 
WwW. Va. 


CRESCENT BELT FASTENER CO. 
381 Fourth Ave., New York 
16, N. Y. 
DISTRIBUTORS 


Kentucky, Louisville: Belknap 
Hardware & Mfg. Co., 111 
East Main St 


Louisville: Neill-La  Vielle 
Supply Co., 2211 South 
Brook St 

Paducah: Henry A. Petter 
Supply Co 

Ohio, Canton: Canton Hard- 

ware Co., 1221 Third St. N_E 


Canton: Canton Supply Co., 
938 Cleveland Ave., S.W 
Cincinnati: E. A. Kinsey Co., 

327 West 4th St 
Cincinnati: Queen City Supply 
Co., Pearl & Elm St 
Cleveland: W. Bingham Co., 
1278 West Ninth St 
Cleveland: The Cleveland Oak 
Belting Co., 2915 Detroit 
Ave 
Cleveland: The W. M. Patti- 
son Supply Co., 777 Rock- 


well Ave. 

Youngstown: Cavanaugh 
Company, 928 West Rayon 
Ave 


Youngstown: Stambaugh Sup- 
ply Division 102 East Com- 
merce St. 

Pennsylvania, Altoona: Piris- 
burgh Gage & Supply Co 
2701 Beale St 
Erie: H. P. Weller Supply Co 
Pittsburgh: Frick & Lindsay 

Co., Sandusky & Robinson 


Sts., N. S. 

Pittsburgh: Pittsburgh Gage & 
Supply Co., 3000 Liberty 
Ave 


:s Cc A 
Inc., 117 Third Ave 
Sharon: Pittsburgh Gage & 
Supply Co 
Titusville: Pittsburgh Gage & 
Supply Co., 421 South Per- 
ry St 
Tennessee, Chattanooga: Chat- 
tanooga Belting & Supply 
Co., 1221 Market St 
Knoxville: Tidewater 
Supply Co., Inc., 
land Home Ave 
West Virginia, Charleston: In- 
dustrial Rubber Products Co., 
815 Court St 
Huntington: Banks-Miller Sup- 
ply Co., 330 Third Ave 


Turner, 


Supply 
1506 Is- 


DANIELS CO., THE, CONTRAC- 
TORS, INC. 
22 N. Sth St., Indiana, Pa. 
Hopkins 3-3559 & 3-3550 


DISTRICT SALES OFFICES 
New Jersey, Newark 
West Virginia, Bluefield 


DAVEY COMPRESSOR CO. 
600 Frankl. Ave. Kent, 
Ohio 

DISTRICT SALES OFFICES 

Georgia, Decatur: 2812 Laurel 
Ridge Dr., Melrose 4-7714 

New Jersey, Ridgewood: ‘553 
Hillcrest Rd., Gilbert 5-3120 

Ohio, Cuyahoga Falls: 2785 Tift 
St.. Walbridge 8-9539 


DISTRIBUTORS 

Alabama, Adamsville: Blackwell 
Trucking Co., P.O. Box 3, 
State 8-0119 

Birmingham: Moncey Machinery 
Co., 903 3rd Ave., W., Tele- 
phone: 58-6501 

Kentucky, Lexington: Contrac- 
tors Equipment Co., Inc., 
780 E. 3rd. St., Telephone 
2-1475 

Louisville: Contractors Equip- 
ment Co., Inc., 4410 Poplar 
Level Rd., GL 8-3022 

Ohio, Columbus 22: Machinery 
& Tool Rentals, Inc., 511 
West Town St., Capital 8- 
6725 


Pennsylvania, Forty Fort: Yar- 


rish Equipment Co., 1609 
Wyoming Ave. 
Frostburg: Stackdale Mine 


Supply Co., Punxsutawnwy 
2182 
21: Conte Equip- 
ment Co. P.O. Box 8607 
Brandywine 1-4380 
West Virginia, Charlestown 27: 
Baker Equirment Engr. Co., 
Inc., 404 Morris St. Tele- 
phone: 2-0178 
Continued 
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Charlestown: Equipment Dis- 


tributors, Ind. P.O. Box 
4275 
Vienna: Vienna Tractor & 


Equipment Corp., 1016 18th 
St 


DENVER EQUIPMENT CO. 


1400 17th St. Denver 17, 
Colo., Cherry 4-4466 


DISTRICT SALES OFFICES 

Colorado, Colordo Springs: 500 
S. Sewatch St.. Melrose 3- 
7158 

New York, New York: Empire 
State Bidg., Chickering 4- 
6510 

Canada, British Columbia, Van- 
couver: Credit Foncier 
Bidg., Mutual 3-7595 

Toronto: 185 Bay St., 

Empire 3-8836 


DRAVO CORP. 


Neville Island, Pittsburgh 
25, Pa. 


DUFF-NORTON CO. 
2709 Preble Ave., Pittsburgh 


3, Pa. 
E 


ENTERPRISE WHEEL & CAR 
corp. 
Bristol, Va. 

DISTRICT SALES OFFICES 

West Virginia, Huntington: 
Camden Rd., Phone 20343 

Bluefield: P.O. Box 182, Dav- 
enport 7-6640 
DISTRIBUTOR 


Alabama, Homewood: | D 
Brooks, P.O. Box 5725, Tre 
mont 1-7418 


EXIDE INDUSTRIAL DIV., ELEC- 
TRIC STORAGE BATTERY 
co. 


42 S. 15th St., Philadelphia 
2, Pa. 


DISTRICT SALES OFFICES 


Alabama, Birmingham 9%: 1925 
29th Ave. S.. Tremont 9- 
$321 


Colorado, Denver 2: 234 Com- 
monwealth Bidg. Main 3 


7793 
District of Columbia, Washing- 
tom 6: 1819 “L” St, N.W., 


National 8-0800 

Georgia, Atlanta 10: 1246 Al- 
lene Ave. S.W., Plaza 8-2621 

IMinois, Chicago 9%: 5335 5S 
Western Bivd., Walbrook 5- 
9800 

Peoria: 423 Ist Nat'l Bank 

Bidg., Phone 4-5051 

Indiana, Indianapolis 4: 325 
Bankers Trust Bldg. Mel- 
rose 5-6727 

Missouri, Kansas City 23: 129 
S. Belmont Blvd., Benton 1- 
6300 

St. Louis 8: 3928 Lindell 

Bivd., Olive 2-1310 

New York, New York 36: 25 
W. 43d St., Bryant 9-8100 

North Carolina, Charlotte 6: 
106 N. Caldwell St., Frank- 
lin 5-7966 

Ohio, Cincinnati: Rm. 426, 307 


Ohio, Cleveland: T. E. Sullen- 


eer Waeetlebea LUlncnl 


E. 4th St., Main 1435 
Cleveland 14: 1014 Engineers 
Bidg., Cherry 1-6231 
Oregon, Portland 5: 1224 S.W 
Morrison St., Capital 2-3778 
Pennsylvania, Kingston: 33 
Popular St., Butler 7-8294 
4: 101 N. 33d 
St., Evergreen 2-5858 
Pittsburgh 16: 1608 Potomac 
Ave., Fieldbrook 1-2832 
Tennessee, Memphis: 902 Der- 
mon Bidg., Jackson 6-5842 
Texas, Dallas 1: 2133 McKin- 
ney Ave., Riverside 1-9977 
Utah, Salt Lake City 7: P.O 
Box 133, Murray Branch, 
Elgin 9-5766 
Washington, Seattle 1: 500 Wall 
St.. Main 3-1377 
Spokane 1: 617 Paulsen Bide... 
Madison 4-1295 
West Virginia, Charleston: P.O 


Box 1562, Dickens 6-8201 


FAIRMONT MACHINERY CO. 


Fairmont, West Virginia, 
Fairmont 1672 


FALK CORP., THE 
Milwaukee, Wis. 


DISTRICT SALES OFFICES 
Alabama, Birmingham 3: 
Brown-Marx Bidg.. Room 
649, Phone 54-1433 
IMinois, Chicago 3: 105 W 
Adams St., STate 2-6686 
Peoria: 800 S. Adams St. 
Phone 6-0433 
Indiana, Indianapolis 5: 2132 F 
Illinois Ave., Clifford $-5434 
Maryland, Baltimore 12: 4231 
Greenmount Ave., Tuxedo 
9.4969 
Missouri, St. Louis 5: 8029 For 
syth Bivd., Parkview 5-8300 
Kansas City 8: (B. L. Me 
Creary & Son) 1819 Central 
St. Harrison 1-1668 
New Jersey, Newark 2: 100-102 
Parkhurst St.. Bigelow 2- 
5300 
Ohio, Akron 9%: (B. W. Rogers 
Co.,) 850 S. High St.,. Hem- 
lock 4-4181 
Cincinnati 2: 609 American 
Bidg., Main 1-2364 
Cleveland 15: Room 215 2036 
E. 22nd St.. Main 1-0074 
Dayton 2: 410 W. Ist St., 
Baldwin 4-4833 
Pennsylvania, Pittsburgh 19: 410 
Grant Blidg., Atlantic 1-1139 
U Darby: 205 Long Lane, 
landers 2-5014 
Tennessee, Knoxville 17: (Bow- 
ditch & Co.), 1311-C N 
Broadway, Phone 4-2513 
Virginia, Richmond 19: (Will- 
iamson & Wilmer), 617 Mu- 
tual Bldg., Phone 3-9003 
West Virginia, Charleston 2: 
3145 Washington St. W., 
Riverside 4-1821 
Fairmont: 801 Coleman Ave., 
Phone 3453 


FEMCO, INC. 
Irwin, Pa. 


DISTRIBUTORS 


Alabama, Birmingham: Nationa! 
Mine Service Co. 

Kentucky, Ashland: National 
Mine Service Co 


Louisville: Contractors Equip- 


Jenkins: National Mine Serv- 
ice Co 
Madisonville: National 
Service Co 
Pennsylvania, Forty Fort: Na- 
tional Mine Service Co 
Indiana: National Mine Serv 


Mine 


ice Co 
Pittsburgh: National Mine 
Service Co., 564 Alcoa Bidg 


Utah, Salt Lake City: Industria! 
Physics & Electronics Co 
West Virginia, Beckley: Nationa! 
Mine Service Co 
Logan: National Mine Service 
¢ 0 
Morgantown: 
Service Co 


National Mine 


FLOOD CITY BRASS & ELECTRIC 
co. 


Messenger & Elder Streets, 
Johnstown, Pa.. Phone &- 
1281 
SALES AGENTS 
Alabama, Birmingham 1: Salmon 


& Company Inc., P.O. Box 
2388 
West Virginia, Charleston 31: 


Kanawha Rail & Machinery 
Corp. P.O. Box 3069 Walnut 


S-1191 
FRED'S WELDING SERVICE 
P. O. Box 178, Grundy, 


Virginia, Phone: 2722 


FUEL PROCESS CO. 
900 D St. Seuth Charles- 
ton, W. Va. 


G 


GUNDLACH MACHINE CO., T. 
J., DIV. OF J. M. J. IN- 
DUSTRIES 


226 Centreville Ave., Belle- 
ville, Ti, Adams 3-7208 


SALES AGENTS 
Colorado, Denver: Clyde fF 
Clarkson, 4831 E. Harvard 
Lane, Skyline 6-5277 
Illinois, Chicago: Schontha!l & 
Associates, Suite 309, 224 § 
Michigan Ave., Wabash 2 
8350 
Pennsylvania, Greensburg: An- 
drew M. Gardner, 626 Park 
Lane, Phone 3350 
: A. R. Amos 
Co., 713 Commercial Trust 


Building, Rittenhouse 6 
3675 

West Virginia, Huntington 1: 
Marshall Equipment Co., 


Box 1367, Phone 3-869! 
Wheeling: Richard M. Wilson, 
27 Oak Park, Woodale 586 


H & L TOOTH COMPANY 
1540 South Greenwood Av- 
enue, Montebello, Calif. 

DISTRIBUTORS 


Alabama, Birmingham: Leary & 
Owens Machinery Co., 3600 


Machinery Co., 3165 Mo- 


bile Rd 
Colorado, Denver: Air Rentals, 


Inc., 3301 Walnut St 

Aurora: M. J. Crose Mfg 
Co., Inc., 15225 E. Colfax 
Ave 


Minois, Salem: John Fabick 
Tractor Co 
Marion: John Fabick Tractor 
Co 
Indiana, Evansville: Reid-Hol 


comb Co., Inc., Boonville 
Rd. East 

Indianapolis: Reid-Holcomb 
Co., Inc., 1815 Kentucky 
Ave 

South Bend: Reid-Holcomb 


Co., Inc., West Ireland St 
Kentucky, Louisville: Williams 
Tractor Co., 3800 Critten 
den Dr 
Paducah: Williams Tractor 
Co., 8th & Burnett Sts 
Missouri, Kansas City: Buchanan 


Equipment Co., 2645 South 
west Blvd 
St. Louis: J. Fabick Tractor 
Co., 3100 Gravos Ave 
Sikeston: J. Fabick Tractor 
Co 


Ohio, Cincinnati: Carrol! & Ed 
wards Co., Richmond & 
McLean Sts 

Cleveland: W I 
Equipment Co., 
rea Road 

Columbes: Capito! Road Ma 
chinery Co., 945 West 3rd 
Ave 

Pennsylvania, Harrisburg: Furn 
ival Machinery Co., 5105 
Paxton St 

Atlas Equipment 
Corp., 635 Ridge Ave 

Tennessee, Chattanooga 
Equipment Co., 
can Ave 

Memphis: Tri-State Equipment 
Co., 520 Mulberry Ave 
Nashville: Power Equipment 

Co., 800 6th Ave. N 

Utah, Salt Lake City: Heiner 
Equipment Co., 501 W. 7th 
South 

Virginia, Roanoke: J W. Burress, 

Shenandoah Ave 


Virginia, 
West Virginia 
Equipment Co 

Clarksburg: West Virginia 
Tractor & Equipment Co., 
100 Wood St 


Walsh 
12750 Be 


Power 
1080 Dun 


Charlestown: 
Tractor & 


HARNISCHFEGER CORP., CON- 

STRUCTION & MINING DIV. 

4400 Natl Ave. Milwas- 
kee 14, Wis. 


HAUSER-STANDER TANK CO. 
Cincinnati 32, Ohio 


HENDRICK MANUFACTURING 
co. 


Carbondale, Pa. 
DISTRICT SALES OFFICES 
New York, New York 7: 30 


Church St. 
Pennsylvania, Hazieton: Box 315 
Pittsburgh 8: 6802 Franks- 
town Ave. 
SALES AGENTS 
IMinois, Chicago 4: Warren F 
Kendrick, 224 S. Michigan 
Ave. 
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DISTRICT SAI PS OFEIC Re 











Missouri, St. Louis: 
Ricker Sales Corp., 
Paul Brown Bldg 

Pennsylvania, Philadelphia: The 
Benson, Suite 112-c, Wash- 
ington Lane & Township 
Line, Jenkintown, Pa 

Ohio, Cleveland 21: Arthur C 
Baker, 4062 Mayfield Rd 

West Virginia Huntington: J. Y 


Smythe, 832 Eleventh Ave 


Crandall 
1169 


HERCULES POWDER CO., 
900 Market St.. Wilmington 


9, Del. 
DISTRICT SALES OFFICES 
Alabama, Birmingham 3: First 
National Building, 17 N 
20th St 


California, Los Angeles 5: 3460 

Wilshire Bivd 
San Francisco 4: 120 

gomery St 

IMlinois, Chicago 4: McCormick 
Bidg., 332 S. Michigan Ave 

Minnesota, Duluth 2: Torrey 
Bidg., 314-16 W. Superior St 

Missouri, Joplin: First National 
Bank Bidg, 404 Main St 

New York, New York 17, 280 
Madison 

Pennsylvania, Pittsburgh 22: 2 
Gateway Circle, 603 Stan 
wix St 


Utah, Salt Lake City 1: Kearns 


Mont 


Bldg 13% S. Main St 
HEWITT-ROBINS, INCcCORPO- 
RATED 
Stamford Conn. 


DISTRICT SALES OFFICES 


Alabama, Birmingham: 
Third Ave., So., Fairfax 


318 


8765 
Arizona, Phoenix: 207-B Came! 
back Rd., Crestwood 40245 


Colorado, Denver: 660 Bannock 
Sr Acoma 2-8484 


IMinois, Chicago: 40) West 
Randolph St.. Dearborn 2 
4570 

Indiana, Indianapolis 2813 


Questend, S$. Dr.. Walnut 4 


0577 

Kentucky, Louisville: 319 Foe 
burn Lane, Twinbrook 7 
2978 

Missouri, St. Louis: 4030 Chou 
teau Ave., Jefferson 45-8240 


New York, New York: 370 Lex 


ington Ave., Murray Hill 6 
2400 

North Carolina, Charlotte: 360! 
Hutchinson Ave., Franklin 
7-2571 

Ohio, Cleveland: 314 Superior 
Ave., N.E. Superior 1-802) 

Pennsylvania, Ft. Washington: 
Ft. Washington Industrial 
Park, Mitchell 6-3900 

Pittsburgh: 951-952 Union 


Trust Bidg., Atlantic 1-5548 
Utah, Salt Lake City: 458 So 
Third St. E., Davis 2-1144 
West Virginia, Bluefield: 1417 
College Ave., Davenport § 
6277 
Charleston: 4000-B McCorkle 
Ave. SE, Walnut 5-4211 
Fairmont: 196 Broadview 
Ave., Fairmont 4883 


COAL AGE * Mid-July. 1958 


Morgantown: Mountainer Div 
of National Mine Service 


re Gao. 


HEYL & PATTERSON, INC. 
55 Fort Pit Bivd. Pittsburgh 
22 Pa. 

DISTRIBUTORS 

Indiana, Terre Haute: Temple 
ton-Matthews Corp 905 
Sycamore Bldg 

West Virginia, Charleston 26: 
Kanawha Manufacturing 
Co., 1520 Dixie St 


HUBER-WARCO CO. 
Marion, Ohio 


DISTRIBUTORS 


IMinois, Chicago 29: Gil Boers 
Equipment Co., 7625 South 
Kedzie Ave 

Kentucky, Louisville 17: Em 
mett C. Watson Co., 310 E 
Brandeis St 

Missouri, St. Louis 24: Cum- 
mings, McGowan & West, 


Inc., 9100 Olive Street Rd 
Ohio, Cadiz: W. W. Williams 
Co., 700 Lincoln Ave 
Columbus 8: W. W. Williams 

Co., 835 W. Goodale Bivd 
Pennsylvania, Hazicton: W. N 


Dippel, Inc., Route 924 
Box 313 
Pittsburgh 6: Brinker Supply 
Co., 6545 Hamilton Ave 
Tennessee, Kaoxville: Story 
Brothers, Inc., 4130 Clinton 
Highway 
Nashville: McCarthy, Jones & 
Woodard, 723 Argyle Ave 
West Virginia, Charleston: 


Equipment Distributors, Inc 
S528 MacCorkle Ave. SE 


INGERSOLL RAND CO. 


11 Broadway, New York 4, 
> We 


DISTRICT SALES OFFICES 
Alabama. Birmingham 3: 1700 
3d Ave., South, Fairfax 3 
2576 
Colorado, Denver 2: 1641 Blake 
St.. Keystone 4-2245 
Illinois, Chicago 6: 400 W. Mad 
ison St., Dearborn 2-4626-35 


Missouri, St. Louis 3: 2327 Lo 


cust Bivd., Garfield 1-O888 
New York, Buffalo 2: 117 W 
Chippewa St Cleveland 
6437-8-9-40 
New York 4: 11 Broadway 
Digby 4-6070 
Ohio, Cincinnati 6: 428 Me 
Gregor Ave., Plaza 1-8060 
Cleveland 3: 4506 Chester 
Ave., Express 1-9889 
Pennsy!vania, d 
2037 Chestnut St.. Locust 7 
7535 
Pittsburgh 22: 932 Penn 
Ave., Atlantic 1-9070-1-2-3 
Scranton 9%: 315 Walnut St, 
Diamond 2-812! 


Tennessee, Knoxville 24: 412 
W. Jackson Ave., Phone 3 
3145-6-7 

Utah, Salt Lake City 1: 144 S 
W. Temple St., Davis 8-8127 

Virginia, Richmond 21: 3431 
W. Leigh St., Phone 5-2861 


Scranton 10: 530 Clay Ave., 


Diamond 6-3062 


J 


JOY MANUFACTURING CO. 


Henry W. Oliver § Bidg.. 
Pittsburgh 22, Pa. 


DISTRICT SALES OFFICES 
Colorado, Denver 2: 1626 
Wazee St, Keystone 4-6334 
District of Columbia, Washing- 
tom 6: 1741 K. St. N.W 
Executive 3-6200 
IMinois, Centralia: Sth & Chest- 
nut Phone 4707 
Chicago 6: 560 W. Washine- 
ton Bivd., Dearborn 2-4670 


Missouri, St. Louis 10: 1203 
Macklind Ave., Mission 5- 
6670 


New York, New York 6: 140 
Cedar St., Cortlandt 7-6545 
Ohio, Cleveland 35: 16141 Puri- 
tas Ave., Clearwater 1-9444 
Oregon, Portland 9: 1631 N.W 
Thurman St., Capital 7-5561 
Pennsy!vania, Luzerne: 453 
Main St., Butler 8-4523 
Philadelphia 2: 1420 Walnut 
St.. Pennypacker 5-1414 
Pittsburgh 16: 3021 Banks 
ville Rd. Locust 3-4000 
Tennessee, Knoxville 2: 108 W 
Main St., Phone 2-4121 
Texas, Dallas 20: 7425 Hines 
Bivd., Fleetwood 7-3949 
Utah, Salt Lake City 4: 998 S 
Sixth West St.. Davis 2-481 


Washington, Seattle 1: 241! 
Western Ave., Mutual 2266 
West Virginia, Fairmont: P.O 
Box 1045, Phone 1740 
Huntington: 742 8th Ave 
Phone 3-3439 
DISTRIBUTORS 


Alabama, Birmingham: Cranda!! 


Engineering Co., 601 N. 10th 
St.. Alpmme 1-9262 
Colorado, Denver 2: Schloss & 
Shubart, 1626 Wazee St, 
Acoma 2-2741 
KENNAMETAL INC., MINING 
TOOL Div. 


Bedford, Pa., Phone 755 
DISTRICT SALES OFFICES 


Illinois, Benton: 1307 N. Main 
St.. Phone &-8811 
Indiana, Vincennes: 224 Wilbur 


St., Phone 3299 
Barbourville: 419 S 
Box 33 Phone 
28, Phone Stone 
Ohio, Crooksville: 303 Walnut 
St., Phone 410-S 
Pennsylvania, Cadogan: Phone 
Roger 2-9964 
Glenshaw: 107 Orchard Ave.. 
Hunter 6-5722 
Latrobe: 215 Loyalhanna 
Ave., Keystone 7-4333 


Mars: Box 236, National 5- 
9011 

Rimersburg: Box No. 289 
Phone 113 

Waynesburg: Morning Side, 
RD No. 3, Phone 1214Y 


(Orval Robson) Phone 1076 
Wyoming: 41 Shulde Lane, 


ment Co., P. O. Box 2858, 
285 


East _ Calhoun Street, 


Phone Wyoming 49 

Tennessee, Chattanooga 11: 1314 
S. Seminole Dr., Phone Ox- 
ford 8-3021 

Utah, Springville: 164 W. 2 S., 
Hunter 9-5541 

West Virginia, Bluefield: Box 
No. 834, Davenport 7-8376 

Morgantown: P.O. Box 1133, 

Phone 9503 


Oak Hill: 368 Kelly Ave 
Phone 938 
DISTRIBUTORS 
Alabama, Birmingham: Salmon 
& Co., Inc 


Illinois, Chicago 4: Vanguard 
Equipment & Supply Co. 
Kentucky, Jenkins: National 
Mine Service Co 
Madisonville: National 
Service Co 
Michigan, Ishpeming: Burridge- 
Nyland Equipment Com- 
pany 
New Mexico, Carlsbad: Bit 
Grinding Service Inc 
Pennsylvania, Forty-Fort: Na- 
tional Mine Service Co 
Indiana: National Mine Serv- 
we Co 
Latrobe: McGinnis Bros. Bit 
Service Inc 
Washington: Fairmont Supply 
Co 
Virginia, Andover: Central Sup- 
ply Service of Virginia, Inc 
McClure: Erwin Supply & 
Hardware Co 
West Virginia, Beckley: Nation 
al Mine Service Co 
Cowen: Pennsylvania & West 
Virginia Supply Corp 


Mine 


Fairmont: Fairmont Supply 
Co 

Logan: National Mine Service 
Co 

Morgantown: National Mine 
Service Co 


Pennsylvania & West Vir- 
ginia Supply Corp 

Shinnston: Erwin Supply Co 

Triadeiphia: Pennsylvania & 
West Virginia Supply Corp 


KENSINGTON STEEL, DIVISION 
OF POOR & CO. 

505 E. Kensington Ave., 
Chicago 28, Il. 


KOPPERS COMPANY, INC., 
WOOD PRESERVING DIV. 


750 Koppers Bidg.. Pitts- 
burgh 19, Pa.. Express 1- 
3300 


DISTRICT SALES OFFICES 
Alabama, Mi : P.O 
Box 510 Amherst 3-3416 
Ohio, Marietta: 102 Front St., 
Phone Frontier 3-6437 
Pennsylvania, Haverford: P.O. 
Box 389, 355-E, Lancaster 

Ave., Midway 2-5854 
Pittsburgh: Peoples First Na- 


tional Bank Bidg., Smith- 
field & 7th Streets Express 
1-3300 


KW-DART TRUCK CO. 
Kansas City 8, Mo., 
6170 


FACTORY SALES OFFICES 
New York, Long Beach: John 
C. Morley, 23 Virginia Ave. 
Continued 
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Cleveland: T. E. Sullen- 
ger, Westlake Hotel 
Utah, Bountiful: Mark T. Kas- 
per, 944 East Center St. 


DISTRIBUTORS 
Alabama, Birmingham: Leary & 
Owens Machine Co., 3600 
Sth Ave. 

Moatgomery: Leary & Owens 
Equipment Co., 3165 Mo- 
bile Rd. 

Georgia, Atlanta: W. C. Kaye 
Inc., 787 Windsor 


: Seastrom 


North Carolina, Winston-Salem: 
J. W. Burress, 100 Waugh- 
town St. 

Ohio, Cleveland: Cleveland 
Contractors Equipment Co., 
10904 Brookpark Rd. 

Balzer 


Corp., 345 N. § 
Lancaster: Box 1118 
29: Watson Egpt. 
Co., P.O. Box 9707 
Tennessee, Nashville: McCarthy- 
Jones & Woodard, 723 Ar- 
ayle Ave. 
Texas, Dallas 19: Lumby Ma- 
chine Co., 6541 Forest Park 
Rd. at Mockingbird Lane 
Utah, Salt Lake City 10: Arnold 


Machinery Co., Inc., P.O 
Box 2220 

Virginia, Roanoke: Southern 
Machinery Co., 2745 Shen- 


andoah Ave. N 

West Virginia, Charleston: West 
Virginia Tractor & Equip- 
ment, P.O. Box 473 


L 


LEMAN MACHINE CO. 
Post Office Box 236 Port- 


age, Pa. 
LeTOURNEAU-WESTINGHOUSE 
CO. WESTINGHOUSE AIR 
BRAKE Div. 
Peoria, Ilinois 
DISTRIBUTORS 
Alabama, a ¢& 


' Birmingham 

Phillips Tractor Co., Inc. P.O. 
Box 2897, Woodlawn Stat., 
4419 Ist Ave., N., Worth 1- 
4605 

Colorado, Denver: Tudor Equip- 
ment Co. 6198 Colorado 
Bivd., Atlas 8-1513 

Iinois, Marion: John Sutton 
Supply Co. P.O. Box 368 
Phone 2-025 

Indiana, Indianapolis: Miller 
Machinery, Inc., 7255 W. 
Washington St. P.O. Box 
5785, Chappel 1-2511 

Kentucky, Lexington: Contrac- 
tors Equipment Co., Inc., 780 
E. 3rd St., Phone 2-1475 


Recs, Grewake, Go. 


C—O ee 


Louisville: Contractors Equip- 
ment Co., Inc., 4410 Poplar 
Level Rd., Glendale 8-3022 

Montana, Billings: Western 

Const. Equipment Co., 505 N. 

24th St, P.O. Box 2537, 

Phone 9-5501 

Kansas City: Victor L. 

Phillips Co., 1600 Baltimore 

Ave., Harrison 1-0722 

St. Louis 10: O. B. Avery Co., 
Inc., 1325 Macklind Ave., 
Mission 5-1810 

Ohio, Cleveland 30: Cleveland 

Contr. Equip. Co. 10904 

Brookpark Rd., Shadyside 1- 

5570 

Columbus 7: 50 E. Kingston 
Ave., Hickory 3-6541 

Oklahoma, Tulsa: W ylic-Stewart 

Mach. Co., Inc., P.O. Box 

3216 Whittier Stat. 2443 

Dawson Rd., Webster 9-5439 

Butler: Wash 

Equipment Co., 208 S. Chest- 

nut St., Butler 7-4996 

Harrisburg: Furnival Machin- 
ery Co., 5101 Paxton St., 
P.O. Box 786, Cedar 8-1781 

New Philadelphia: Furnival 
Machinery Co., Water St., 
P.O. Box 553, Market 
8020 

Philadelphia 31: Furnival Ma- 
chinery Co., Lancaster Ave 
at 54th St., Trinity 7-5200 

Pittsburgh 23: A. T. Green 
Mach. Co., P.O. Box 9538, 
Sterling 1-9600 

Tennessee, Chattanooga 1: Nixon 

Machinery & Supply Co., 

Inc., 1300 Carter St. P.O. 

Box 149, AM 7-5573 

Knoxville: Nixon Machinery 
& Supply Co., Inc., 4717 
Clinton Highway, P.O. Box 
3034, Mutual 7-1601 

Memphis: Tri-State Equipment 
Co., Inc., 520 Mulberry St., 
P.O. Box 2681, Jackson 
5-3716 

Nashville: Nixon Machinery 
& Supply Co., Inc., 1211 
Demonbreun St. P.O. Box 
176 

Utah, Salt Lake City: Rocky Mt 

Machinery Co., 1485 S. 2nd 

West St. P.O. Box 2037, 

Hunter 4-4378 

Virginia, Lynchburg: Richmond 

Machinery & Equip. Co., Inc., 

P.O. Box 1278, 3742 Camp- 

bell Ave., Phone 7-2737 

West Virginia, Charleston 22: 

W. Virginia Tractor & Equip 

Co., P.O. Box 473, 1701 Sth 

Ave., DI 6-5301 

Clarksburg: W. Virginia Trac- 
tor & Equip. Co., P.O. Box 
587, 100 Wood St., MA 4- 
7511 


LINATEX CORP. OF AMERICA 


P.O. Drawer “D” Stafford 
Springs, Conn.; or Wilkins 
Linatex, Ltd. 1975 Bois 
Franc Rd., St. Laurent, Que- 
bec, Canada 


Pennsylvania, Pittsburgh 19: Sf 


Gane Co., 508 Grant St 


LINCOLN ENGINEERING CO., 
DIV. of the McNEILL MA- 
CHINE & ENGINEERING CO. 

St. Louis 20, Mo. 


FACTORY SALES OFFICES 
IMinois, Chicago 16: Lincoln 


iit. Esse Wasemeeme EA isew 


Engineering Co. of Ill, 
2415 South Michigan Ave., 
CA 5-6022 

Ohio, Cleveland 3: Lincoln Lu- 
bricating Systems, Inc., 
4500 Euclid Ave., Express 
1-4334 


Oregon, Portland 14: Lincoln 
Engineering Co. of Calif. 


1018 S.E. 8th Ave., Belmont 
4-7469 

Pennsylvania, Philadelphia 3: 
Lincoln Engineering 
Div. of the McNeil Ma. 
chine and Engr. Co., 1609 
Vine St., Rittenhouse 6- 
8131 


Pittsburgh: Lincoln Engineer- 
ing Co., Div. of the McNeil 
Machine and Engr. Co., 
134-36 South Whitfield, 
Montrose 1-1444 

Texas, Ft. Worth 7: Fritz Keller, 
P.O. Box 9008, Sunset 5451 

Canada, Toronto 2-B, Ontario: 
Lincoln Engineering Co 
(Canada) Lid., 81 John St., 
Empire 4-8040 


LINK-BELT COMPANY 
Dept. CAMGL-58, Pruden- 
tial Plaza, Chicago 1, Il. 
DISTRICT SALES OFFICES 


Alabama, Birmingham 9%: 32! 
Oxmoor Rd., Tremont 1-110! 


Colorado, Denver: Schloss & 
Shubart, 1626 Wazee St. 
Acoma 2-2741 


IMinois, Chicago 9%: WI W 
Pershing Rd., Atlantic 5-440! 

Indiana, 6: 220 S 
Belmont Ave., Melrose 2-541! 

Kentucky, Louisville 8: 235 FE 
Burnett Street, Melrose 7-3668 

Michigan, Detroit 4: 5938 Linds- 
dale Ave., Tyler 4-1100 

Missouri, Kansas City 8: 2630 
Holmes Street, Victor 2-9234 
S. Leeis 1: 317 N. Iith 

Street, Chestnut 1-1777 

Ohio, Cleveland 20: 3592 
Road, Wyoming 1-0380 

Pennsylvania, Pittsburgh 13: 
5020 Centre Avenue, Museum 
1-0600 

Washington, Seattle 4: 3405 
Sixth Avenue, S. Seneca 8200 

West Virginia, Huntington 1: 
1009 Fifth Ave., P.O. Box 510, 
Phone 3-940! 

Australia, Marrickville (Sidney): 
Rich St., P.O. Box 41 

Brazil, Sao Paulo: Rua Barao de 
Utapetininga 46 

Canada, Scarboro Toronto 13 
Ont.: 1960 Eglinton Ave., P.O 
Box 173 Station H, Plymouth 
5-4141 

South Africa, Springs: P.O. Box 
287, Industry Rd.. New Era 
Springs, Phone 56-4136 


Lee 


THE LONG CO. 


P.O. Box 331, Oak Hill, 
West Va., Phone 1191 
SALES AGENTS 


Alabama, es 
Thomas, 429 S. 24th St. 


LUDLOW-SAYLOR WIRE CLOTH 


634 S. Newstead Ave., St. 


Louis 10, Mo., Franklin 
106% 
TYiw af WNatiannal Mine 





DISTRICT SALES OFFICES 
Birmingham: 1727 6th 

Ave. N., Alpine 2-5151 

California, Los Angeles 65: (Star 
Wire Screen & Iron Works, 
Inc., 2515 San Fernando Rd., 
Cepitol 5-4101 

Colorado, Denver: 1530 Carr 
St., Belmont 3-5421 

Illinois, Chicago: 5807 W. Di- 
versey Ave., National 2 ~1147 


Trust Bidg., Atlantic 
Texas, Houston: 5638 Harvey 
Wilson Drive, Walnut 1-029! 


M 


MANITOWOC ENGINEERING 
corp. 


S. i6th St, Manitowor, 
Wis, Murray 446621 


DISTRIBUTORS 
California, San Francisco 24: 
Fred E. Barnett Co., 1455 
Custer Ave., Mission 8-2970 
Indiana, Evansville 14: Mani 
towoc Eng. Corp., 1222 Lin 
coln Ave., Harrison 30398 
lowa, Cedar Rapids: Moorman 
Equipment Co., 3028 Mt 
Vernon Rd. S.E.. Empire 
3-2047 
Kentucky, Madisonville: Hart 


Equipment Co., 122 E. Cen 
ter, TA 1-4645 

Ohio, Columbus 8: W. W. Wi! 
liams Co., The, 835 W 
Goodale Blvd., Capital &% 
6651 


Penasylvania, Bridgeville: Ande: 
son Equipment Co., P. O 
Box 427, Lehigh 1-6020 or 
Bridgeville 262 


MANNING CO., CHARLES E. 
4700 Ciairton Bivd.. Pitts- 
burgh 36, Pa. Tuxedo 2- 
0800 


DISTRICT SALES OFFICES 
Pennsylvania, Pittsburgh 9%: 
National Mine Service Co., 
Alcoa Bidg.. CO 1-0226 
Pittsburgh: Pittsburgh Gage & 
Supply Co., 3000 Liberty 
Ave. GR 1-6600 


DISTRIBUTORS 


Illinois, Nashville: Clarkson Div 
of National Mine Service 


Kentucky, Ashland: Ashiand 
Div. of National Mine 
Service 


Jenkins: Kentucky-Va. Div. of 
National Mine Service 
Madisonville: Western Ken- 


tucky Div. of National 
Mine Service 

Ohio, Bellaire: Pittsburgh Gage 
& Supply 


Pitts 
burgh Gage & Supply 
Forty Fort: Anthracite Div. of 
National Mine Service 
Indiana: Whiteman Div. of 
National Mine Service 
Sharon: Pittsburgh Gage & 


Div. of National Mine 
Service 

Logan: All-State Div. 
tional Mine Service 


of Na- 
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Moore-Handleyv Hardware 








Morgantown: Mountainer Div 
of National Mine Service 


Parkersbarg: Pittsburgh Gage 
& Supply 


McLANAHAN & STONE CORP. 
Hollidaysburg, Pa. Phone 
5.9807 


DISTRICT SALES OFFICES 
IMinois, Chicago: 307 N. Mich- 


igan Ave., Franklin 2-5172 
Ohio, Wellston: P.O. Box 228, 
Phone 4-2181 
Pennsylvania, 22: 
First Natl Bank Bidg., 
Grant 1-2640 


Australia, Glebe, NS.W.: A. E 
Goodwin Ltd. 47 Forsyth 


St. 
Brazil, Rio de Janeiro: Formac, 
S.A., Caixa Postal, 1310 


MERRICK SCALE MFG. CO. 


184 Astumn St. Passaic, 
mS & 


DISTRICT SALES OFFICES 
IMinois, Oak Park: Mr J. A. 
Marx, c/o Scoville Park Ho- 
tel, Village 8-0500 
Missouri, Kansas City 12: W. C 
Carolan Co., 612 West 47th 
St., Jefferson 1-5505 
St. Louis: W. C. Carolan Co., 
4030 Chouteau Ave., Jeffer- 


son 5$-5525 
Tennessee, 2: Ed- 
gar A. Rogers, Chattanooga 


Bank Bidg. Amberst 7-4640 

Virginia, Richmond 19%: C. Ar- 
thur Weaver Co., Inc., 403 
East Franklin St Milton 
318954 

Canada, Ontario, Toronto 9%: 
Hagan Corp. (Canada) Ltd., 
P.O. Box 69, Station D, Roger 
2-8285 


MINE SAFETY APPLIANCES CO. 


201 N. Braddock Ave., 
Pittsbergh 8, Pa.. Churchill 
1-5900 


DISTRICT SALES OFFICES 
Alabama, Birmingham: 2500 
12th Ave. N., Alpine 4-3403 
Colorado, Denver: 2916 Forest 
St.. Florida 5-1588 
Kentucky, Harlan: Rio 
Phone 130 
Pikeville: Hatcher Hotel Bidg., 
Phone 748 
Missouri, St. Louis 3: 1915 
Washington Ave. Main 1- 


Vista, 


Ave., 


Main St., 565 
Pennsylvania, Indiana: 241 Elm 
St.. Phone 3-8850 
Johnstown: 610 Johnstown 
Bank & Trust Bldg. Phone 
8-2811 
8: 7519 Penn Ave., 
Churchill 1-5900 
Uniontown: 624 Fayette Nat. 
Bank Blidg., Geneva 8-7351 
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Thackray Co., 1036 Broad 


Ks 


Scranton 10: 530 Clay Ave., 
Diamond 6-3062 
Utah, Salt Lake City 1: 257 Rio 
Grande St., Empire 4-6044 
Virginia, Norton: 840 Park Ave., 
Phone 888 
West Virginia, Bluefield: 1513 
Bluefield Ave., Davenport 5- 
8866 
Bridgeport: 523 Pennsylvania 
Ave., Victor 2-3230 
Fairmont: 1313 Peacock Lane, 


Phone 909 

Logan: P.O. Box 1306, Phone 
1607 

Williamson: 38 Sunset Blvd, 
Phone 1074 


Canada, Calgary, Alberta: 3632 
Burnsland Rd. Chestnut 3- 
4092 
Nova Scotia, Sydney: 150 

Charlotte St.. Phone 8370 
Ontario, Toronto 4: 500 Mac- 
Pherson Ave. Walnut § 
1101 
Vancouver, 
Tenth Ave., 


B. C.: 3754 W 
Alma 1127 


MINERS’ HARDWARE SUPPLY 
co 


Martin Bidg.. Pittsburgh 12. 
Pa., Fairfax 1-3013 


DISTRIBUTORS 


Pennsylvania, Pittsburgh 12: 
821 Moravian Way 

West Virginia, Bluefield: A. W 
Hageman, Box 241 


MOBILE DRILLING CO. 
960 N. Pennsylvania St, 
Indianapolis 4, Ind. 


DISTRIBUTORS 


Arkansas, No. 
Bailey-Roberts Motors, Inc 
322 W. Broadway, Franklin 
§4134-5 

Illinois, Thornton: Prairie State 
Equipment Co. P. O. Box 376, 
107 E. Juliette Street, Trojan 
7.4570 

lowa, Cedar Rapids: McNal! 
Machinery & Supply Corp 
600 D. Avenue N. W. Empire 
3.3559 

Maryland, Baltimore: R. S. Stev- 
enson Company 6301 Black- 
burn Court, Idlewood 5-8053 

Kansas City 14: Mat 

& Co., Ws 

Terrace, Del 


chette, Paul I 
West 79 Street 
mar 3-6611 

Montana, Billings: Western Con- 
struction Equipment Co., 505 
North 24th Street, P. O. Box 
2117 Phone 9-5501 

Great Falls: Western Construc- 
tion Equipment Co., P.O. Box 


1504, 2322 River Drive, Glen- 


dale 3-1405 
North Carolina, Greensboro: 
King-Mclver, Inc. South Elm 
Street Extension, P. O. Box 
1498, BR 5-6177 
North Dakota, Fargo: North- 
western Equipment, Inc. on 
U. S. Highway 10 West, Phone 
7583 
Minot: Northwestern Equip- 
ment Co. of Minot, on U.S 
Highway ‘2 West, Phone 
69-111 
Tennessee, Knoxville 1: Osborne 
Equipment Company Market 
at Front Streets, Phone S-1177 
Memphis: Road Builders Equip- 


Huntington: 
Rank<.Miller Sunniv Co. 


Little Rock: 


ment Co., P. O. 
285 East Calhoun 
Jackson 7-9471 
Washington, Seattle 4: Air Mac, 
Inc., 3838 4th Avenue, South, 
_ Mutual 3388 
an: 


Saskatchew: 
W. F. Fuller Machinery Co., 
Ltd., 7th Avenue & Halifax 
Street, JO 9-2288. 


MORRIS MACHINE WORKS 
Baldwinsville, N. Y. 


DISTRICT SALES OFFICES 


IMinois, Chicago 6: 205 W 
Wacker Dr.. RA 6-7174 & 5 


New York, New York 1: 254 
W. 3ist St, PE 6-4523 

North Carolina, Charlotte 3: 
518 E. Morehead St, FR 7- 
2678, LD 930 

Ohio, Cleveland 14: 446 Leader 
Bidg., CH 1-5654 


SALES AGENTS 

Colorado, Denver: Hack Engi- 
neering Co., 124 Wazee Mar- 
ket, TA 5-5248 

Maryland, Baltimore 18: Jobe & 
Co., 344 E. 33d St, BE 5- 
3503 & 5$-5033 

Missouri, Kansas City 5: Lee- 
Mathews Machinery & Rental 
Co., 318 Broadway, Baltimore 
10650 

Ohio, Cincinnati 2: White In- 


dustrial Sales & Equipment 
Co., 140 W. 6th st. Main 
1575 

Oregon, Portland 4: E. A. Fink- 
beiner, Lewis Bidg., Capitol 
8-2191 


Pennsylvania, Philadelphia 4: 
Maleson Co., 225 N. 32d St, 
EV 2-6400 
Pittsburgh 22: Ramsay Pump 
& Supply Co., 1701-3 Keen- 
an Bidg., CO 1-1155-6 

Scranton: J. A. MacFadyen 
Co., 537 Washington Ave., 
DI 2-3993 
Tennessee, Chattanooga 2: Ed- 
gar A. Rogers, Chattanooga 
Bank Bidg.. AM 7-4640 
Texas, Housten 1: Alliger & 
Sears Co., 2203 Fannin (Box 
2217), CA 46933 
Utah, Salt Lake City 10: Lang 
Co., Ist S. & 2d West, Phone 
3-583] 
Virginia, Richmond 19: O'Neil 
Pump & Engineering Co., 601 
E. Franklin St., Phone 7-4828 
Washington, Seattle 4: Olympic 
Supply Co., 1743 Ist Ave., S., 
Seneca 0416 
West Virginia, Charleston: Cross 
Pump & Equipment Co., 2853 
Piedmont Rd., Walnut 5-5822 
Canada, British Columbia, Van- 
couver: A. B. Wing Ltd., 1383 
Hornsby St., Tatlow 7531 
Quebec, Montreal: F. H. Hop- 
kins & Co. Ltd. 8500 
Decarie Bivd., Phone 21-7- 
4737 

Ont., Toronto: Taylor Engi- 
neering & Const. Co., 111 
Stephenson Ave., OX 9-1139 


MOTOR EXCHANGE & SUPPLY 
Himes, West Virginia, Exeter 
2-6801 


Missouri, St. Louis 2: E. D 
Weiss. 305 S. Broadway, 


Box 2858, 
Street, 


MYERS-WHALEY CO. 


P.O. Box 789, Knoxville 1, 
Tenn. 


N 


NACHOD & UNITED 
SIGNAL CO., INC. 


4780 Crittenden Dr., Louis- 
ville 9, Ky., EMerson 3-357! 


SALES OFFICES 


STATES 


Utah, Salt Lake City: 375 
South West Temple DA 
2-4311 


NATIONAL MALLEABLE & 
STEEL CASTING CO. 
10600 Quincy Ave., Cleve- 
land 6, Ohio 


NOLAN CO., THE 


Bowerston, Ohio, Phone 6- 
2771 


DISTRIBUTORS 

Alabama, Birmingham: Amos A. 
Culp, 429 So. 24th St., Phone 
54-7032 

Colorado, Denver 2: 
Horne Machinery Co., 1726 
Champa St., Tabor 5-7015 

Iinois, Chicago: J. N. North 
Associates, P.O. Box 105, Har- 
bert, Mich., Phone, New Buff- 
alo, Mich., Lakeside 3723 or 
4106 

Pennsylvania, Pittsburgh: George 
C. Hutchinson. Jr., 800 Koen- 
an Bidg., Atlantic 1-5860 
Witkes-Barre: John Lioyd & 

Sons, 33 Bennett Bidg., Val- 
ley 4-4691 

Utah, Castle Gate: Frank C 
Memmott, P.O. Box 154 

West Virginia, Huntington: 
Huntington Supply & Equip 
Co., Huntington National 
Bank Bldg, Jackson 2-5562 


H. K. PORTER CO., INC., 
LESCHEN WIRE ROPE DIV. 
2727 Hamilton Ave. St. 
Louis 12, Mo. 


DISTRICT SALES OFFICES 


California, San Francisco 7: 520 
4th St 

Illinois, Chicago 7: 810 W.- 
Washington Blvd. 

New Jersey, Newark 5: 219 Em- 
met St 


SALES AGENTS 
Bloomington: R. T. Cal- 
kins, 1826 E. Hunter Ave. 
Ohio, Galena: R. C. Niedring- 
haus, 11027 Sunbury Rd. 
Pennsylvania, Camp Hill: D. D 
Somers, 9 Country Club Place 
Tennessee, Hermitage: M. M. 
Muse, Rt. =1 
Virginia, Richmond 26: T. E. 
Turner, 808 Timken Dr. 
DISTRIBUTORS 
Kentucky, Harlan: Beck Elec- 
trical Repair Co. 
Lothair: Mine Service Co. 
Pennsylvania, Pittsburgh 26: 
Cobb Wire Rope & Supply, 
501 McNeilly Rd. 
Continued 


WESTERN MACHINERY 
450 Fifth Street. San Fran- 








Hazelton: Jayem Supply Co., 
Hazelton-McAdoo Hwy. 
Clearfield: Clearfield Equip- 

ment Co. 
West Virginia, Bluefield: Bluc- 
field Hardware Co. 
Huntington: Logan Hdwe. & 


Sup. Co. P.O. Box 1895 
Logan: Logan Hdwe. & Sup 
Co., P.O. Box 540 


Charleston 23: Capital City 
Sup. Co., 544 Broad St. 
Narksburg: Osborn Machy 


Co., Inc 

Kermit: Controller Block & 
Sup. Co 

McClure: Erwin Sup. & 
Hdwe. Co., Inc. 

Elkins: Valley Supply Co., 
Inc 

Tennessee, Nashville: Buford 

Bros., Inc., 125—10th Ave 
Ss 

Chattanooga: Power Equip- 
ment Co. 1080 Duncan 
Ave 

Knoxville: Power Equipment 
Co. 1430 Island Home 
Ave., SE 
Tidewater Sup. Co. 1506 
Island Home Ave., S.E. 

Ohio, Cleveland 10: Air Com- 

pressors Rental Co., 19615 


Nottingham Rd 
Zanesville: Goss Supply Co., 
620 Marietta St 
Canton: Ralph Williams, Inc.. 
429 Waynesburg Rd 
Indiana, Boonville: 
Hardware Co., 
Square 
Terre Haute: B. F. Crawford 
Co., 1921 So. Third St 
Virginia, Norton: Norton Hard- 
ware Co. 415 Park Ave 


ROGERTS & SCHAEFER CO., 


Vernon 
West Side 


130 N. Wells St, Chicago 
6, Mi, Central 6-7292 


DISTRICT SALES OFFICES 


Pennsylvania, Pittsburgh 22: 
1315 Oliver Bldg, Atlantic 
18608 


West Virginia, Huntington: 916 
Fifth Ave., Phone 3-4272 


S 


SALEM TOOL CO., THE 


767 8S. Elisworth Ave., Salem 
Ohio, Edgewood 7-3416 


DISTRIBUTORS 


Birmingham 4: Cowin 

Co., 930 2nd Ave. N. 
Arkansas, Fort Smith: R. A 

Young & Son, Inc. 

Rock: R. A. Young & 
Son, Inc., 301 S. 10th St 
Colorado, Denver 16: Union 
Supply Co., 5460 Colorado 


Blvd 
Idah., Boise: Intermountain 
Equipment Co., Broadway 


at Myrtle Sts 


IMinois, Mt. Vernon: Ed. Mey 
Tractor Co. 
Indiana, Evansville: Austin Pow- 
der Co., Box 177 
lowa, Des Moines: Herman M 
Brown Co., First & Sheridan 
Kansas, Pittsburg: W. A. Thomas 
Supply Co., 112-114 W. Pa 
cific 
Kentucky, Lexington 6: Wilson 
Machinery & Supply, 561 
W. 4th St 
Montana, Helena: Hall-Perry 
Machine Co., 123 E. Lawr- 
ence St 
New York, New York 6: Ex 
devco Corp., 19 Rector St 
Ohio, Cincinnati 14: Rish Equip- 
ment Co., P.O. Box 120 
(Annex Sta.) 
Cleveland 29%: Rish Equipment 
Co., P.O. Box 7303 
Columbus 11: Rish Equipment 
Co., P.O. Box 6398, Oak 
land Park Branch 
Dayton 9%: Rish Equipment 
Co., P.O. Box 543 
Portsmouth: Rish Equipment 


Co., P.O. Box 270 
Steubenville: Voto Mig & 
Sales Co., 525 N. Webster 


Toledo 7: Rish Equipment Co., 
P.O. Box 206 (Sta. C) 
Youngstown 7: Rish Equip 


ment Co., 250 E. Indianola 
Ave 

Oklahoma, Tulsa: R. A. Young 
& Son, Inc., 9401 E. Ad- 
miral PI 


Pennsylvania, Bethel Park: 
Whitmyre Equipment Co., 
H. Elmer Whitmyre Owner 
336 Sunset Drive 


Capitol Equip- 
ment Co,. Box 21, Hill 
Sta., 1151 S. 2ist St 

Kingston: Gatti Eng. Co., P.O 
Box 1175 


South Dakota, Sioux Falls: L. G 
Everist, Inc., 201 Paulton 
Bidg 

Tennessee, Knoxville: Nixon 
Machinery & Supply Co., 
3042 N. Central Ave 

Virginia, Richmond: Rish Equip- 
ment Co., P.O. Box 1260 

Roanoke: Rish Equipment Co., 
P.O. Box 1369 

Washington, Seattle 4: Clyde 
Equipment Co., 3410 Ist 
Ave. § 

Seattle 4: The Carrington Co., 
91 Columbus St. (Alaskan 
Representative) 

West Virginia, Bluefield: Rish 
Equipment Co., P.O. Box 
J 


269 
Charleston 22: Rish Equip- 


ment Co., P.O. Box 353 
Clarksburg: Rish Equipment 
Co., P.O. Box 2227 


Parkerburg: Rish Equipment 
Co., P.O. Box 1728 
Canada, Montreal, Que.: Mus- 
sens Canada, Lid., 65 Col 

born St 


SCANDINAVIA BELTING CO. 
744 Broad St.. Newark 1, 
New Jersey 


DISTRICT SALES OFFICES 


Pennsylvania, Pittsburgh 19: 
Suite 564 Alcoa Bidg 


DISTRIBUTORS 


Illinois, Nashville: Clarkson Div 
of National Mine Service 
Kentucky, Ashland: Ashland 





Div of National Mine 
Service 
lenkins: Kentucky, Va. Div of 
National Mine Service 
adisonville: Western Ken- 
tucky Div. of National 
Mine Service 
Pennsylvania, Forty Fort: An- 
thracite Div. of National 
Mine Service 
Indiana: Whiteman Div. of 
National Mine Service 
West Virginia, Beckley: Bemeco 
Div of National Mine 
Service 
Logan: All-State Div 
tional Mine Service 
Morgantown: Mountainer Div 
of National Mine Service 


of Na- 


SHIRLEY MACHINE CO. 
725 Liberty Ave.. 
22, Pa. Express 1-214! 


STARDRILL KEYSTONE CO. 
Beaver Falls, Pa. Tilden 
6-6900 


DISTRICT OFFICE 


New Jersey, Kearny: Kearny 
2-2600 
SUN OM CO. 
1600 Walnut St.. Philadel- 
phia 3, Pa. 
SALES OFFICES 


Iilinois, Chicago 4: 28th fi, 310 
S. Michigan Ave., Harrison 
7-2562 

E. St. Louis: Mr. R. I 
Kramer, 821 Ester Ave 
Jerome Pl, Chestnut 1-2191 

Indiana, Indianapolis 5: 715 F 
S2nd St.. Humbolt 1354 

Kentucky, Louisville 2: 310 W 
Liberty St., Clay 5526 

Ohio, Cincinnati: 2414 River 
Road, Garfield 3930 


Columbus 4: P.O. Box 935 
Hilltop Stat. Broadway 4 
1158 

Youngstown 7: P.O. Box 1, 
South Side Stat., Sterling 
8-508 1 

Pennsylvania, Allentown: P.O 
Box 387, Hemlock 4-9531 

Brownsville: Drawer E, State 
5-7400 

Greensburg: P.O. Box 37, 
Greensburg 5600 

Johnstown: P.O. Box 229, 


Johnstown 33-2111 
Pittsburgh 38: Freeport Rd. & 
Boyd Ave., Sterling 1-1252 
Pittston: P.O Box 309, 
Olympic 4-6795 
West Virginia, Huntington: P.O 
Box 26, Kenova, Huntington 
9158 
Wheeling: P.O 
Warwood 148 


Box 1270, 


T 


TEMPLETON, KENLY & CO. 
Broadview, Hil. 
DISTRIBUTORS 
Alabama, 


Long-Lewis Hardware Co., 
420 N. 9th St. 





Moore-Handley Hardware 
Co., 27 S. 20th St 
Wimber'y & Thomas Hard 


ware Co., 1809 Ave. A 
Colorado, Denver: 

Mine & Smelter Supply C« 

3800 Race St 


Illinois: 
Du Quoin: Du Quoin tron & 


Supply Co., Inc., P-O. Box 
181 

Marion: N. O. Nelson Co., 
600 N. Van Buren St 

Mt. Vernon: Central Mine 
Supply Co., Box 538 


Murphysboro: Egyptian Sales 
Agency, 401 S. 17th St 


Peorta: Couch & Heyle, 1016 

S. Adams 
Indiana, Evansville: 

Austin Powder Co Inc 
616 N.W. 2d St 
Drilimaster Supply (C« 
1117 E. Division St 
Orr Iron Co., 1100 Pennsy 
vania St 

Terre Haute: 


Hardware Supply Co., Inc 
930-940 Chestnut St 
Industrial Supply Co., 322 
328 N. Oh St 
Mechanical Suppliers, Inc., 
100 N. 9th St 
Kansas, Pittsburg: General Ma 
chinery & Supply Co., 202 
N. Broadway 
Kentucky, Harlan: 

Kentucky Mine Supply Co 
River St 
McComb Supply Co., Inc 

Hazard: Sterling Hardware 
Co., Inc., 124 Main St 

Madison, ille: 
Austin Powder Co., 
eral St 
Woodruff Supply Co., Lin 
coln Ave 

Paducah: Henry A. Peter Sup 
ply Co., 101-129 S. Ist St 


Ohio, Cambridge: Cambridec 
Machinery & Supply C« 
128 Steubenville Ave 
Drawer 426 

Cincinnati: 
Wm. T 
Vine St 
E. A. Kinsey Co., 331 W 
4th St 

Steubenville: Industrial Suy 
plies Co., 324 N. 7th St 

Warren: 

Bert Clark Co., 

Ave., N.E 
Warren Hdwe. Co 
Box 1911 

Zanesville: Buckeye Supply Co., 

Harrison St. — Muskogam 
Oklahoma City: 
Marshall Supply & Equip 
ment Co., 1241 W. Main St 
Mideke Supply Co., 100 F 

Main St 

Tulsa 1: 

Leland Equipment Co., 408 
Main St 

Marshall Supply 
ment Co., 920 E. Archer 


Pennsylvania, California: Cal- 
ifornia Hardware & Supply 
Co., 344 3d St 

Forty Fort: National 
Service Co 

Greensburg: Westmoreland 
Hardware Co. 326 Mt 
Pleasant St 

Indiana: Whitman Div. of Na- 
tional Mine Service Co., 
1260 Maple St 

Johnstown: 
Quaker Sales Corp., P.O 
Box 870 


39 Fed 


Johnston Co., 210 


1231 Vine 


P.O 


& Equip- 


Mine 
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Thackray Co., 1036 Broad 


St 


Cooke-Wilson Electric Sup- 
ply Co., 811 E. Carson St 
C. A. Turner Inc., 117 Third 
Ave 

Frich & Lindsay Co., 
dusky & Robinson Sts 
Harris Pump & Supply Co., 
Brady & Sidney Sts 
Pittsburgh Gage & Supply 


San- 


Co. P.O. Box 1168 

Somer, Filter & Todd Co., 

327 Fort Pitt Bivd 
Scranton: 

Bittenbender Co., 126-132 


Franklin Ave 

Washington: Fairmont Supply 
Co., 437 Jefferson Ave 

W. Brownsville: Ward Supply 


Co., Inc 

Wilkes-Barre: 
Eastern Pennsylvania Supply 
Co., 56-62 S. Pa. Ave 
Standard Equipment Co., 
1S2 Horton St 

Tennessee, Johnson City: Sum 

mers Hardware & Supply 
( * 

Knoxville: 
C. M. McClung & Co., 501 


W. Jackson Ave 
Tennessee Mill & Mine Sup 


ply Co. 406 State St 
Tidewater Supply Co., P.O 
Box 377 


Utah, Salt Lake City: 
Industrial Supply Co., Inc., 
Box 600 
Mine & Smelter Supply Co 
121 W. 2d South 
Virginia, Andover: Central Sup- 
ply Co. of Virginia 
Applachia: Centra! 
Co. of Virginia 
Grundy: Buchanan-Williamson 
Supply Co., Box 933 
McClure: Erwin Supply & 
Hdwe. Co., Inc 
Washington, Seattle: 
Campbell Industrial Supply 


Supply 


Co., 3433 Airport Way at 
Spokane St 
The Carrington Co., 91 Co- 
lumbia St 

Tacoma: Hunt & Mottet Co 
2112 Pacific Ave 

West Virginia, Beckley: 

Anchor Sales Co 313 


Prince St.. Box 210 

National Mine Service Co 
Bluetield: 

Bluefield Hardware Co., 400 

Bluefield Ave 


Bluefield Supply Co. P.O 
Box 269 
Superior Sterling Co., 200 
Bluefield Ave 

Charleston: 


Capital City Supply Co., 
522-544 Broad St.. Box 883 


McJunkin Corp., P.O. Box 
$73 

Persingers Inc., 520 Eliza 
beth St. P.O. Box 1866 


Rish Equipment Co 

Clarksburg: Rish Equipment 
Co 

Cowen: Penna. & W. Va. Sup- 
ply Corp 

Elkins: Valicy Supply Co., 
lith St. & Railroad Ave. 

Elm Grove: Pa. & West Vir- 
ginia Supply Corp. 

Fairmont: Fairmont 
Co., 10th & Belt Line 


Supply 
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Huntington: 
Banks-Miller Supply Co., 
330 3d Ave 
Ensign Electric Mfg. Co., 
914 Adams Ave 

Kermit: Controller Block & 
Supply Co., Box P 

Logan: 
Guyan Machinery Co., Inc 


Logan Hardware & Supply 
Co., 300 Highland Ave 
Morgantown: Pa. & West Vir 
ginia Supply Corp., Wall St 
Shinnston: Eriwn Supply & 
Hdwe., Inc., P.O. Box 247 
Wheeling: Pa. & West Virginia 
Supply Corp., P.O. Box 871 

Williamson: 


Persinger Supply Co., 34d 
Ave.. Drawer 491 
Williamson Supply Co., 206 
W. 2d Ave 

Wyoming, Cheyenne: Wortham 
Mach’y Co., $17 W. 17th St 


TEXAS CO., THE 


135 E. 42d St.. New York 
am & @ 


DISTRICT SALES OFFICES 


California, Los Angeles 5: 3350 
Wilshire Blvd 
Colorado, Denver 3: 1570 Gr 


St 
IMinois, Chicago 4: 332 S. Mich 


igan Ave 

Indiana, Indianapolis 1: 352! 
Michigan St 

Louisiana, New Orleans 16: 150! 
Canal St 


> 


Montana, Butte: 220 N. Alaska 


St 
New York, Buffalo 5: P.O. Box 


New York 17: 205 E. 42d St 
Virginia, Norfolk 2: oO fF 
Princess Anne Rd 


UNION SWITCH & SIGNAL, 
DIV. OF WESTINGHOUSE 
AIR BRAKE CO. 


Swissvale, Pa. 


DISTRICT SALES OFFICES 
California, San Francisco 4: 155 


Sansome St Exbrook 
2-3295 

IMinois, Chicago 4: 827 Railway 
Exchange Bidg Harrison 
70800 

New York, New York 1: 3430 
Empire State Bldg., Chicker 
ing 4-2590 

Pennsylvania, Pittsburgh 18: 


Churchill 2-5000 


UNITED STATES RUBBER CO. 


Rockefeller Center, 1230 
Ave. Of America, New 
York 20, N. Y. 


DISTRICT SALES OFFICES 


Colorado, Denver 16: Mr. R. H 
McCulley, 4800 Colorado 
Bivd., Dudley 8-2481 

Georgia, Atlanta: Mr. H. B 
Murphree, 999 Lee St, 


Indiana, Indianapolis: W. W 
Knaup, 1717 W. Washing- 
ton St., Melrose 2-6531 


Louis 2: E. D 
Broadway, 


Missouri, St. 
Weiss, 305 S 
Chestnut 1-4990 

New York, Buffalo 3: M. L. Full- 
erton, 133 E. Swan St. 
Washington 0827 


Ohio, Cincinnati: E. C. Tower, 
4921 Para Dr. Elmhurst ! 
3200 


Pennsylvania, McKees Rocks: W 
R. Cooley, Royal Dr. Gra- 
ham St., Spaulding 1-3500 

Tennessee, Mem oi a N 
Spain, 1480 N. Thomas St., 


Jackson 7-2411 
Utah, Salt Lake City: P. L. Wat- 
kins, 1967 S. 2nd W. St 


Hunter 4-884] 


UNITED STATES STEEL CORP. 
525 William Penn PI., Pitts- 
burgh 30, Pa. 


DISTRICT SALES OFFICES 
Illinois, Chicago: 208 So. La- 


Salle St 
Moline: 4ist St. & Railroad 
Ave 
Indiana, I is: Chamber 


of Commerce Bid., 320 N 
Meridian St 


Missouri, Kansas City: Power & 


Light Bidg, 104 W. 14th 
St 

St. Louis: Shell Bidg. 1221 
Locust St 

New York, New York: 7! 
Broadway 

Ohio, Cincinnati: Fifth-Third 
Bidg. 4th & Walnut St., 
P.O. Box 778 


Cleveland: Leader Bldg. 526 
Superior Ave. N.E 
Columbus: LeVeque-Lincoln 
Tower, 50 W. Broad St 
Pennsylvania, Philadelphia: Sub- 


urban Station Bldg, 1617 
Penna. Blvd 

Pittsburgh: 525 William Penn 
Place 


Vv 


VICTAULIC CO. OF AMERICA 
P.O. Box 509, Elizabeth, 

N. J. Elizabeth 4-2141 
DISTRICT SALES OFFICES 
California, Los Angeles 58: 4201 


District Bivd Ludiow 9 
35] 

Georgia, Atlanta: 292 Candler 
St.. N.E.. Murray 8-0683 
Illinois, Chicago: 670 N. Mich- 

igan Av., Delaware 7-1220 
Missouri, St. Louis: 110 S. Cen- 
tral Av., Volunteer 3-2800 


Pennsylvania, Monroeville: 3761 
Evergreen Dr., Valley 4 
6296 

Wyoming, Casper: 1447 W. 27th 
St.. Casper 2-)411 


Ww 


WARN MANUFACTURING CO. 
Riverton, Box 6064, Seattle 
88, Wash. 

WARNER LABORATORIES 
Cresson, Pa. 


WESTERN MACHINERY 


650 Fifth Street, San Fran- 
cisco 7, California Exbrook 
7-1717 


DISTRICT SALES OFFICES 
Alabama, Birmingham: 113 
Rockaway Road, TR 1-7344 
Arizona, Phoenix: P.O. Box 
6472, 820 North 17th Ave- 
nue Alpine 8-8531 
California, Los Angeles: P.O 
Box 3578, Terminal Annex 
2001 South Santa Fe Trinity 
6911 
Sacramento: 721 North “B” 
St., Gilbert 3-2068 
Colorado, Denver: 2400 West 
7th Avenue, Tabor 5-7151 
Grand Junction: P.O. Box 
1498, New Fruita Highway 
CH 2-1983 
Illinois, Chicago: 
ison Street, 
6650 
Michigan, Niles: 
MU 3-6933 
Minnesota, Hibbing: P.O. Box 
841, 2018 First Avenue Am- 
herst 3-7661 
Missouri, Springfield: 
Pickwick, 6-8348 
New York, New York 7: 50 


400 W. Mad- 
Estebrook 9- 


P.O. Box 231, 


Church Street, Rector 2- 
9595 

Ohio, Columbus: 1870 Langham 
Road HU 6-1755 


Pennsylvania, Dunmore: 1430 
College Street, DI 2-8540 

Utah, Salt Lake City: P.O Box 
2548, 2300 So. Main Street 
IN 6-8668 

Washington, Spokane 11: No. 
808 Division Street, Fairfax 
8-3240 

Canada, Ontario, Toronto: 129 
Adelaide Street, West, Em- 


pire 3-2771 
France. Paris 8*: 20 Boulevard 
Malesherbes, ANJ 56-40 


WILMOT ENGINEERING CO. 
Wilkes-Barre, Pa. 


WINTER-WEISS CO., THE 
2201 Blake St.. Demver 5, 
Colo., Main 3-6231 


DISTRIBUTORS 

Arizona, Phoenix: Junction Bit 
& Tool Co., 2242 E. Wash- 
ington, Alpine 3-7346 

Alabama, Birmingham: The 
Eimco Corp., 3140 Fayette, 
State 7-2629 

Pennsylvania, Scranton: Rotary 
Drilling Equipment, Inc., 22 
W. Olive St.. Diamond 4- 
g507 

West Virginia. Charleston: West 
Virginia Tractor and Equip- 
ment Co., P.O. Box 473, 
Phone 6-5301 


Zone Your Mail 


Please be sure to use postal zone 
number when writing Manufac- 
turers. Use the zone number in 
every address that needs it, and 
in your address, too, if you live 
in one of the 106 cities with 
postal zones. You'll help the Post 
Office speed delivery both ways 
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PROFESSIONAL SERVICES | 


CONSULTING e 
RESEARCH 


LAND EXAMINATIONS ¢ 


PLANT DESIGN 


TESTING e@ 


INSPECTION 


APPRAISALS 








KIRK & COWIN 


Ralph KE Kirk : Perry G. Cowie 
Registered Professional Engineers 


Consulting—Reports—A ppraisals 
Mechanical Mining of Ore & Coal 
t and Construction of Mines 
l1—18th St., SW—Birminghem. Als 
Phone 56 5566 








ROBINSON & ROBINSON 
Consulting Engineers 


Mine Operation Preperation 
Coal Property Valuation 
Industrial Engincering 


Union Bidg Charleston, W. Ve 








AMERICAN AIR SURVEYS INC. 
Registered Engineers 
TOPOGRAPHIC MAPS FOR MINING 
AERIAL PHOTOGRAPHS 
607 Penn Ave.. Pittsburgh 22. Pa. 

Phone: EXpress 1-3969 


EAVENSON, AUCHMUTY 
& GREENWALD 


Mining Engineers 
COAL OPERATION CONSULTANTS 
VALUATIONS 
2720 Keppers Bids Pittsburgh 19. Pa 


SPRAGUE & HENWOOD, INC. 


Drilling Services 
Minera! Exploration. Foundstion Investigations. 
Pressure Grouting. Diamond Core Drilling 
221 W. Olive &t.. Serantem, Pa 
New York. Phila. Pittsbergh, Atlanta, Ge 
Grand Junction. . Bechans 
Newfoundland 














GEO. S. BATON 
& COMPANY 


Pounded 1900" 
Consulting Engineers 
Cost Analysis — Valuations 
Mine and Preparation Plant Designs 
1100 Union Trust Building Pittsburgh 19, Pa 


THERON G. GEROW 


Mining Consultant and Engineer 


3033 Excelsior Bivé Minneapolis 16. Minnesota 


WARNER LABORATORIES 


Coal Analysis—Sampling—Washadility 
In The Heart of Bituminous Production 
> 


Also Clay—Lime—Limestone 


Established 1973 








ALDER F. CASTANOLI 


Consulting Mining Engineer 
Preparation Problems—Design of New Plants 
Modernization of Old Plants 
Surface and Underground Plant Design 
901 West Virginia Bldg 


L. J. HUGHES & SONS, INC. 
DIAMOND CORE DRILLING 
Testing Bituminous Coal Lands 
Grout Hote Drilling 


Summersrilic, West Va 


PAUL WEIR COMPANY 
ESTABLISHED 1936 
Mining Engineers & Geologists 
DESIGN AND CONSTRUCTION 


20 North Wacker Drive Chicage 6. Illincts 





re 




















Huntington, West Virginia 











In most mining companies, all key officials read Coal Age 
because it helps them do a better job 


If you're not a regular subscriber, 
Mail this coupon TODAY 


If you’re not seeing COAL AGE regu- 
larly or have to depend on an office- 





Mining Company 


Hdgqs. or Mine Name 
To Save Delay, Please Fill Out Completely 





eae ae eee ee ee ee ee ee ee ee es 8 = ee Cee Ce Ce 7 
| routed copy, why not take a tip from » 
| COAL AGE, Fulfillment Manager, | our more than 14,000 subscribers and 
| 330 West 42nd St., New York 36, N. Y. order your own copy today. A year’s 
) ; y. ) ‘ 
! | trial subscription costs you only $3—a ‘ 
Send me COAL AGE for 1 year at $3 (U.S. and Canada only) | mighty small investment for over 1,000 
| © Check enclosed © Bill Company © Bill me ! editorial pages of industry news, mine 
7 descriptions, operating, technological 
Name . Position - | . . 
| and equipment data you'll get 
| Mailing Address: © Home C) Business | 
| 
| _ —— ; Start right now and see how reading 
| COAL AGE every month can put you 
| ‘ * | on top of the important mining devel- 
p Chy Zone State | opments and help you do a better job 
! | 
! | 
! | 
; | 
| | 
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SEARCHLIGHT SECTION 





SEARCHLIGHT ADVERTISERS’ INDEX 
1958 COAL AGE MINING GUIDEBOOK & BUYING DIRECTORY 


\ = 








Classifications of the products or services offered 
by the SEARCHLIGHT advertisers in this issue. 


| Appraisals 29 Motors, Starters, A.C., D.C. 
2 Belt Conveyors 30 Outside Mining Equipment 
3 Bulldozers, Tractors, Scrapers and Graders 7 som Di li 

4 Chain Conv 32 nt Dismantling 

5 enthalt Boche 33 Portable Cord 

6 





id ) Clamshell Buckets 34 Pumps 
Cont Bins 35 Rail and Accessories 
Coal Crushers 36 Railroad Cars, all types 
8 Compressors 37 Railroad Car Leasing 
? Converters 38 Railroad Car Parts 
10 Conveyor Belting 39 Railroad Dismantling 
11 Conveyor Pulleys 40 Railroad Pipe 
12 Cost Reduction Programs 41 Rock Dusters 
13 Cutting Machines 42 Scrap Iron and Steel 
14 Diesel Locomotives 43 Screens 
15 Diesel Sets 44 Shovels 
16 Dippers 45 Shuttle Cars 
17 Draglines 46 Steel, Structural and Plates 
18 Drills 47 Substations 
19 Elevators 48 Supplies 
20 Fans and Blowers 49 Switch Material 
21 Feeders 50 Tipple Equipment 
22 Hoists 51 Track Equipment 
23 Idlers, belt type 52 Trackless Equipment 
24 Loading Machines 53 Transformers 
25 Locomotives 54 Trucks, all types ; 
26 Locomotive Cranes 55 Underground Mining Equipment 
27 Mine Cars 56 Valves and Fittings 
28 Motor Generators 57 Wire and Cable 
The numbers after the advertiser's name, indicate the products or services offered by the advertiser. 
‘\ 
KEY NUMBERS TO PRODUCTS OR SERVICES 
ADVERTISER PAGE NO. See Classifications Above 
BONDED SCALE & MACHINE Co. 313 2, 4,7, 10, 11, 19, 21, 23, 43, 50 
‘ COLEMAN CABLE & Wire Co. 312 57 
D.-Q. COMPANY 314 1, 6, 30, 31, 48, 55 
DUQUESNE ELECTRIC & MANUFACTURING Co. 313 
‘ . (Diesel Division ) 15, 20 
Fish Co., INc., CHARLES V. 314 17,44 
Fish Co., J. T. 312 2, 4,7, 8, 9, 13, 18, 19, 22, 24, 25, 27, 


28, 35, 41, 45, 47, 50, 52, 53 








Foster Co., L. B. 312 35, 40, 49,51, 56 
FRANK, M. K. 312 27, 35 
HARDING, LEO A. 312 8,22 
HELMICK & ASSOCIATES 312 12 
HyYMAN-MICHAELS COMPANY 314 14, 26, 32, 35, 36, 37, 38, 39, 42, 46 
JONES & COMPANY, R. C. 313 2, 4, 7, 13, 24, 29, 34, 43 
LEFTON INDUSTRIAL Corp. 312 35 
MIDWEST STEEL Corp. 314 35, 51 
RAVEN MINING EQUIPMENT Co. 314 2, 4,7, 8, 9, 13, 18, 19, 22, 24, 25, 
27, 28, 35, 41, 45, 47, 50, 52,53 
SWABB EQUIPMENT Co., INC., FRANK 312 3, 5, 8, 16, 17, 18, 25, 44, 54 
| eee Wire & CABLE Co. 312 33, 57 o 
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YOU CAN DEPEND ON 


J. T. FISH 


FOR THE BEST SELECTION OF USED 
MINING EQUIPMENT AT LOWEST PRICES 








We Buy —Sell—Trade 








JOY EQUIPMENT—rebuilt 
a’ = BU lew and medium pedestal Leaders, latest 


le "2 BU Leaders. SE. AC and DC 
Jey 20 BU Leaders, latest type 


Joy 5SC aad Shuttie Cars 

Joy S2E 16. S2E15 and S2E9 Shuttle Cars 
Jey CO-22 Drilis on rw 

joy 72-5. T2-6 and Ti Cat Trucks 

Joy (1RU and 1ORU rubber tired Cutters 
Jeffrey 70 URB rubber tired Cutters. 


Cats 
Jey (18 and 76 Cutting Machines -< = oc 
Goodman 5/2 Cutting @ 
AC and OC 
Goodman {12 and 12AA Cutting Machines. AC and 


oc 
jeffrey 35-L. 35-8 and 35 BB Cutters. AC and DC 
Jeffrey 79C and 291 Cutting Machines on track 
Seare Meters and Parts for all the above 


LOCOMOTIVES 





jeffrey, type MH-110, 13 & 10 tom, 36° to 48° Track 
Gauge 
Jeffrey. type MH-78. 10 ton, 42°. 44°, and 40° 


Jefirey, 4 ton, 6 ton, and & ten Lecomotives, all 
@auees 

Jeffrey. type MH-124 and 2186. 6 ton, 24° O.A 
heig 

6. €.. 6 ten. types B01, B05. G2! Lecometives, 42° 
“4 48 Ga 


Westinghouse 4. 6. 8 and 10 ton Locomotives, al! 
gauges 


Geedman Lecometives, 4 to es we, ry 
MH 96 


an 100 


eae Diesel Lecometives, 6 & 19 ton, 42° and 


S.4 % Trucks and Seere Armatures for all the 
above 


TIPPLE EQUIPMENT 

Cedar Rapids portable Screening Piant 
Comoalete 
Hewitt-Rebbins Vibrators. 4 
Reberts and Shaffer tandem H - or 

Belt Leading Beoms. Crushers. double and singlerel! 
joey. and Garber- 


track tipple wart 
avncwaew 
yéro - Separat: 


jeffrey + Jey (2°. 15° and 20° Chaise Que 
G 00 200 300 500 


2300 6900 12000 
G. E. and Westinghouse Meter Generator Sets, (50 
te 300 KW. aff voltages 


MISCELLANEOUS ITEMS 
4. P. Shaft Hoist 
Armee Stee! Buildings. various sizes 
‘% Yard Shovel and Gack-Heoe 
Jey and Acme self propelled rubber tired Comores 
sors 
Mine Pumes. all sizes and types 
Reck Dusters. aff sizes and types 
Mine Cars. all sizes. Gauges and ty 
im and Grown Fayre Car Soctting Heists, 5 & 10 
P 


5 Gara G.1. Cams. serew and hinged lids 

Relaying Rail. 252 te = 

All sires Trotley and Feeder Line 

a ed Transformers | te 4500 KVA 1/10 13000 


Electric Motors. | te 450 H. P 
ay as of mine supplies and thousands of other 


MSA Mine Lames. Chargers. ete 


J. T. FISH ocan, w. vA., Phone 2825 
if You Trade Before You Contact Us— We Both Lose Money 
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MINING MACHINERY—REBUILT—REPAIRED OR “AS IS” 
@ AIR COMPRESSORS 
Portable G Stationary 


@ MOTOR Geeenaven SETS 


LEO A. HARDING 1625 NAY AUG AVE. 


at EAT 


@ MINE HOISTS 
Single G Double Drum 
@ AC G DC MOTORS 
All Sizes All Sizes 


SCRANTON, PA. DIAMOND 4-3126 


@ HAULAGE LOCOMOTIVES 
Battery G Trolley 
@ MOTOR CONTROLS 
All Types 


STRIP MINING EQUIPMENT FOR SALE 








EVERY TYPE OF ELECTRIC 
WIRE & CABLE FOR MINING 
IN STOCK 
AT BARGAIN PRICES 


e FEEDER 
e MINING MACHINE 
« HIGH VOLTAGE 


COLEMAN CABLE & WIRE CO. 
3900 WESLEY TERRACE 
SCHILLER PK., ILL. 


PHONE (CHICAGO) WA 5-6215 











a 















& ALL TRACK EQUIPMENT . 
Notions Largest Werehowse Stocks 


L. B. FOSTER < 


HIC A i. TON ANGE 


















RAILS ALL SECTIONS 
New and Used, also buyers of abandoned 


mines ond surplus equipment. Aftractive 
prices quoted 
M. K. FRANK 
480 Lexington Ave Park Bid 
New York, New York Pittsburgh, Po 
Reno, Nevada Carnegie, Pa 











hire and Coble 


nn ee ee ee 


From Chicege you com get immediate delivery on 


Type RR 5000 & 15000 Volt 
and Portable Cord 


Which is one of the many constructions 
carried im our Chicago Warehouse Stock 
Also ali types of Power, Control, Lighting 
and Communication Cable 

Let us supply your wire requirements 


UNIVERSAL WIRE & CABLE CO. 


2915 M. Pauline Street, Chicege 13, IMineis 
Stocks carried im Mowsten ond Les Angeles 





20> — 30+ — 40+ 
NEW RAIL IN STOCK 
LEFTON INDUSTRIAL CORP. 
Genl. Office: 212 Victor St. 
St. Lowis 4, Mo. 











9619 LAKE SHORE BLVD 


Proven COST REDUCTION 
PROGRAMS 


for the Coal industry 


HELMICK & ASSOCIATES 
CLEVELAND, OHIO 
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BONDED EQUIPMENT BARGAINS 


NEW CURRENT MODELS — IMMEDIATE SHIPMENT FROM OUR FACTORY WRITE WIRE OR PHONE 


NEW BONDED® TROUGHING IDLER CONVEYOR BARGAINS NEW CONVEYOR BELTING 
SAVE UP TO 30% 


WE PAY FREIGHT ON 200 POUNDS OR OVER 








Belt Length of List Sale Add or Deduct 


Remember, 
Width Conveyor Price Price Per Foot 


You Seve 

















Up te 50% § 794 PA eS 
4 1166 r shorter | 
7 1648 engths 
1933 
22720 
CONVEYOR PRICES 2797 ‘ 
INCLUDE BELTING - 
mm plete Pre-Fab sex : - 2 Jona & I 17 625 . 
azblin Jr. | Beam Frame Conveyors kly | —=—=— = : | Major Brand: 12% to 15% Average Friction 
. b. These | 4467 1835 | Pull, 800 to 1000 Average Cover Tensile. 
4 , Copper ¢ ter 4652 2145 | He vy Duty 4-ply, 2802. duck, %” top rubber 
‘ 5 sclose that Jur bber cover belting 
bs mu s 1598 595 r g high e th tough cotton 
. ‘ . as : | 4 — ‘ kk ’ and proper f xibi ity 
: " “ ang. 4 For heavy boxes bags and bulk materiais 
. sd a - ef . m rigidity. Equip 4740 2514 T ’ . . rand at deep cut 
° : lia ers & al oT) 23950 
. eter e ey and 1¢ am< 6sse@ 3663 I Sale 
ta ~ -" - A I . Price 
{ , ame haft. We tak - 2911 1617 ‘ | $4.51 f $3.29 foot 
J ob ength belting. ¥ om Game ae tama i 2119 497 f 3.80 foot 
BONDED CONVEYOR SPECIALS 4831 2614 85 foot 4.26 fo 
with eyor beltir in two pieces. Belt | 7.18 foot 5.21 foot 
ew 4-ply, 28 os. duck, \4" top rubber sts 1118 S51 foot 6.13 foot 
. bottom cover Major grade belt and 2858 1678 
; Stock made by leading manufacturers - . — cee | Majer Bee Brand: 162 to 192 Average Fric- 
WRITE FOR BULLETIN 21135 718 3214 | tion Pull, 250@+ to 3000= Average Cover Ten- 
| sile. Skim coat between plies 
NEW BONDED® GENERAL DUTY ond HEAVY DUTY VIBRATING SCREENS < tits Guaie ot Ger a a aoe 
z. duck 7 » rubber cover x 1/32” bottom 
These belts are for more severe 
service, hich tonnages and abrasion resistance 
For handling stone, mineral ores, concrete 
mal, ar ther similar materials, both 


| 
| < 
wet and dr Belts have molded rubber edges 
List Price List Price 
| 
j 
| 


























Width I Per Ft Per 
18” ‘ $ 5.39 foot $3.83 foot 
) ‘ 5.90 foot 4.37 foot 
24” 4 6.94 foot 4.94 foot 
. 4 &.53 foot 6.07 foot 
36 4 10.09 f foot 7.35 foot 
24" 8.14 fe 5.78 foo 
Other widths plies, duck weights and cover 
For minera mica! a he dus a thickness availabie at low prices 
ng. grading, dewatering. Made in all met: r ng stainless stee hot WRITE FOR FREE SAMPLE 
materials or dust control. Bonded screens are built for any screening operations, wet or dry AND BULLETIN 31209. 
‘ SERAI DUTY SCREENS, TYPE AS: Ee- | HEAVY DUTY MODELS. TYPE BS Four 
ys pe Ao ry eel Fos Zo 2 7 eee . NEW IDLERS AND RETURN ROLLS 
WRITE FOR BULLETIN =1086 WRITE FOR BULLETIN 21087 SAVE 25 % 
Priced from $443.00 Priced from $1445.00 
NEW BONDED® COAL CRUSHERS 
are for ma 
‘ Te 
Sy ~ 
are ¢ > ian ~ es 4” be 24 rh 
~ 0” belt 
a Nye 8” be 6” belt 
r Jers . Pur he 48” belt 
Lightweicht Age turn Idlers for 
Chips, Fertilizer a a” be 24” belt $ 8.50 
te 30” belt 9.58 
E ed & e hers ¢ a wide a~ be 6” belt 16.00 
A . - t = « rex o f bel 48” belt 11.58 
j mal i r peration ' ster Interchangeable with other well- 
; i Priced from $527.00 known makes : wuames with replaceable pre- 
liameters and face widths. Capacitie: from = . bricated seal rings. Maintenance is 
" : small t tons per hour. Tooth roll models WRITE FOR BULLETIN 21119 neglizible. WRITE "POR BULLETIN 21138. 
. . 7. 7 " . =: 7 wy 
BONDED SCALE AND MACHINE COMPANY 
PHONE, Days, Hickory 4-216 WRITE FOR FREE CATALOG AND PRICES PHONE, Evenings, AX. 1-2213, HU 6-3156 
: 2172 S. Third St Migrs. of Scales, Conveyors, Conveyor Parts, Idlers, Vibrating Screens, Crushers and Feeders Columbus 7, Ohic 














NEW 100XW DIESEL SEIS}; | R. C. JONES & COMPANY— 


15—100 kw. 120/240 volt (can be furnished YOUR YEAR ‘ROUND SOURCE FOR THE BEST IN NEW & USED 


Oe tan th, Ghee MINING & INDUSTRIAL MACHINERY & SUPPLIES 
8 cyl. Model GDB-8 Superior oak Engines. CUTTING MACHINES LOADING MACHINES 


CRUSHERS SCREENS 
$3.95.Q00 ox. fob, Pgh.) | Seis tarmac ce, SPEED ROUTES 
troction of Orig. PUMPS MISCELLANEOUS 
NEW VENT FANS Good Will is our most valued asset! We solicit your inquiries 
1,000 CFM te 35,000 CFM—230V DC We es have a large inventory from which to choose. 
e Axial and Centrifuge! Send us your list of surplus equipment. 
DUOUESNE ELEC. & MFG. CO. RE han © Cia 
6428 wf HAMILTON AVE. Phone Day or Night EA 
ight — EAst 4-2101 
Montrose ae & Fe. 2106—13th Street Ashland, Kentucky P.O. Box 386 
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RAVEN MINING EQUIPMENT COMPANY 
Good Used Equipment — Priced to Save You Money 


“THE FOLKS WHO KNOW” — 


LOCOMOTIVES 

1 Geedmen 1600-K 3 Ton Electric Reel 
1 Geedmean 30-8 5 Ton Clutch Reel 

1 Geedmen 32-1-4T & Ten 


“ARE DEALING WITH “RAMECO” 


CONVEYORS 

4 Jey FA 12 Chains 

1 15° Chain 

2 Fece 

3 Goeedman G-1242 Shoker 

1 Goodman G-15 Shoker 

Substations 100 to 300 KW 
Diesel Power Plants 

Ca: Spotting Hoists 

1 Tipple complete with crusher washer, 
Screens, Booms, Belt and chain conveyors— 
like New 

1 Jeffrey Jigg Wosher— Complete 

Trolley Wire & Fittings 

Mine Supplies—AC & DC Motors 

Fans—Edison Lamps— Chargers 

Transformers— Mine Cors— Siete Lerry 

1 24 by 36 Crusher 


COME TO SEE US 
One Mile from Richlands, Virginia Airport — Elevation 2000 Feet — Runway 1800 Feet 
Cc. T. ADAIR — P. O. Raven, Virginia — Highwoy 460 
Telephone Richlands, Ve. — Day, WOcdlewn 1-9356 — Night, WOcdlewn 1-9357 
Mail us a list of your idle equipment — We mey hove a home for it 
A “fair Deal” or “Neo Deal” at “RAMECO” 











FOR SALE 
OR LEASE 
AT 
ATTRACTIVE 


PRICES 


100—60 fon capacity all steel 
twin hopper cars 
50—70 ton capacity all steel 
quadruple hopper cars 
25—50 ton capacity all steel 
drop bottom gondola cars 
Phone Wire Write 


HYMAN-MICHAELS 
COMPANY 


108 N. STATE STREET 


CHICAGO, ILLINOIS 
Phone: DEarborn 2-5422 


CONTACT... 


2) - COMPANY 


DICK QUISENBERRY 





For Your Mining Needs. 


We Buy, Sell, Appraise, 
Broker, Used — Rebuilt — 
New-Underground and Out- 
side Mining Equipment, 
Coal Bins, Parts, Supplies. 


“Satisfaction Guaranteed” 


D-@ COMPANY 


P. O. Box 668 Main 3-2088 





Clarksburg, West Virginia 














MIDWEST STEEL CORP. 
502 ORYDEN STREET 
CHARLESTON, W.VA. 


530 HAMILTON STREET 
ALLENTOWN, PENNSYLVANIA 
Agents for H: Media 
Grede A. Bort 





NEED GOOD USED COAL MINING EQUIPMENT! 


If the product you're looking for is not listed 
under any of the 57 categories fill out the 
“SEARCHLIGHT” Equipment Spotting Service 
listing to the right and mail it to us. Your 
requirements will be brought promptly to the 
attention of all the “SEARCHLIGHT” adver- 
tisers in this issue 











SEARCHLIGHT 
Equipment 
Spotting 
Service 


This service is aimed at helping 
you, the reader of “SEARCH- 
LIGHT”, to locate Surplus New 
and Used coal mining equipment 
not currently advertised. (This 
service is for USER-BUYERS only.) 
No charge or obligation. 


How to use: Check the dealer 
ads to see if what you want is not 
currently advertised. If not, send 
us the specifications of the equip- 
ment wanted on the coupon below. 
or on your own company letterhead 
to: 


Searchlight Equipment 

Spotting Service 

c/o COAL AGE 

330 W. 42nd St. 

N. Y. 36, N. Y. 
Your requirements will be brought 
promptly to the attention of the 
equipment dealers advertising in 


this section. You will receive re- 
plies directly from them. 


Searchlight Equipment 
Spotting Service 

c/o COAL AGE 

330 W. 42nd St, N.Y. 36, N.Y. 


Please help us locate the following equip- 
ment 


NAME 
COMPANY 
STREET 


CITY ZONE STATE 
S8CABG 
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THE 1958 EDITION OF 


KEYSTONE 
COAL BUYERS MANUAL 


“THE MARKET PLACE OF THE COAL INDUSTRY” 


Detailed Data Includes: 


@ Location, by Town, County, State, Railroad 
Kind of Opening, Seam and Thickness 
Cleaning, Drying and Preparation Equipment 
Sizes Shipped 


Daily Capacity, Annual Production, Life Ex- 


pee tancy 


Indices, by Mines, Companies, Sales Executives, 


. ° ° -_ _— -rating Executives 
Authentic up-to-date lists concerning: Sales Offices, Operating Executive 


Coal Sales Organizations -Trade Names 


Cleaning Plants USE THIS CONVENIENT ORDER FORM 


Coal Operating Companies - Coal Mines - 
eve 


River Transportation 
~ ° 7. ofe.s Enter my order NOW for copies of the 1958 
Electric Utilities KEYSTONE COAL BUYERS MANUAL at $35.00 per copy. 


| understand that invoice will be rendered at time of 


shipment 


ORDER NOW 


COMPANY 
Each Annual Edition includes about STREET 
33-1 3% change in detailed data of listings City 


of companies and mines. SIGNED 


PRICE $35 per copy 


KEYSTONE COAL BUYERS MANUAL 


330 West 42nd Street NEW YORK 36, N. Y. 
A McGraw-Hill Publication 
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McNally Pittsburg Manufacturing ‘ 181-182 Atlanta 3 M M. Miller 1 Rhodes 
Dravo Cor 45 Haverty Bidg., Jacks 69" 
Merrick Scale Manufacturing ( 56 . py « 
, Chicage i' G. A. Mack, F. W. Reet 520 
Nutt. Nort ‘ Si Mine Sefet Appliances . ; N. Michigan Ave Mobawk 4.5800 
Cleveland {3 J EK. Lange, 55 Public Square 
Miners Hardware S ( Superior 1-760 z ; 
Daltas | o L Jone TI2 Commerce 
Mobile Drilling ‘ i979 oo s Riverside : 
nterprise Wheel & Car ¢ 26 Morris Machine Works 273 —-* 74 tee Bg Fanny } > ae 
side Ind a6 ' Motor Exchange & Supply ¢ 280 Les Angeles {7 J B. Uphel’, 1125 W 
de Industrial D Electric Storage at ison 6-9 
Battery 24 ay ad Masti 
° 7 , New York 6 H. C. Chelle, G. P. Latico 
00 Sth Ave, Oxford 5-5959 
Pittsburgh 22 Wm. H. H. Ginder 
Oliver Bidg Atlantic 1-4705 
Philadeiphia 3 7 B. Lewis, 6 Peon Center 
_— » I’nited States Signal Co , ) 
Fairmont Machinery ¢ 193 Nachod & ited States Signal ¢ In 280 Plaza, Philedeiphia 3, Locust §- 4330 
National Malleable & Stee! Castings Co St. Louis 8 F. W. Rosts. Continents 
Falk Cort 201 Second Cover Bidg.. 3615 Olive St., Jefferson 5- 4867 
San Frenciece 4 J. W. Otterson. 6% Post 
Fem Ine 207 Nolan ( 189 St.. Douglas 2.4600 
Great Gritain MrGrew-Hil) House, 95 
Flood City Brass & Electric Co 242 Farringdon &., London E.C 
ll 3 Europe Michael BR. Zeynel. Am Leoohards 
Fred's Welding Ser . 275 brum 12 Frankfurt/Main. Germany 
Porter Co., Inc., H. K. 
Fuel Process Co 285 Leschen Wire Rope Div. 271 
316 Mid-July. 1958 * COAL AGE 

















DROP BOTTOM 


4 wheel or 8 wheel 


END DUMP 


4 whee' 


ROTARY DUMP 


4 wheel or 8 wheel 





MAKES ALL THREE TYPES 


No matter what type of car your mining operations call for QC f has a car to fit your 
needs. QC f mine cars are built in all types and sizes from 2 to 30 tons, or more. 

For safety, low maintenance and high speed constant haulage all GC f mine cars have 
special features developed through many years of experience in design and manufacture 
Anti-friction bearings in the load-support wheels permit safe high speed from loading 
point to unloading point and back again for more. Automatic couplers make car handling 
safer and faster. GQ C f double-action spring bumpers lower maintenance on everything 
from trackage to locomotive... provide smoother, safer hauling. 

For complete information about the full line of GQ C £ Constant Haulage Mine Cars 

in all sizes and types contact the nearest QC f sales office or discuss your haulage 
problems with one of our sales representatives. 


MINE CARS 


AMERICAN CAR AND FOUNDRY FOR CONSTANT HAULAGE 
Division of ACF industries, Incorporated 
Y 


750 Third Avwe.. New York 17. N 


Sales Offices New York Chicago 








Cleveland ha gton, D.C Philadelphia an Francisco - Berwick, Pa Huntington 
gto va 
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Link-Belt offers one source for 
complete plants----------> 
individual components 


th 


The complete coal preparation plants at ere is need for moder 
! ire working proof of Link-Belt's nt installation, Link-Belt 
lity to provide low-cost handling and dividual units engineered 

processing to suit every seam and market nomy and efficiency to your oper 

equirement e advantage of this experier 
With over 60 years’ experience and a callin~ your neare ink-Belt office for 
complete line of equipment, Link-Belt ts n obligation-free analysis of your spe- 

n a unique position to fulfill all your cific needs. Ask for our new 36-page coal 

needs. We'll completely design. equip and preparation book 2655, showing Link- 

erect coal preparation facilities. Or, if Belt equipment for coal preparation 


™ Inland Steel Co., Price, Ky. 


» a 
J - 4 National Mines Corp.. Isabella 
INK« _ ‘BELT 
+ 
a > 
> A 


> 


COAL PREPARATION AND HANDLING EQUIPMENT 


LINK-BELT COMPANY: Chicago 9. Birmingham 3 le d Denver 2. Detroit 
Indianapolis 6. Kansas City 8, Mo.. Louisville 2, Pittsburgh 13. Seart a. 
Belt Plants and Sales Offices in Al! Principal Cities. Export Of New Y 
Brazil, Sao Paulo; Canada. Scarboro (Toronto 13 South Africa 
he Ps he World 





